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NATIONAL rs790s 
STEREOCORDER 


Big Daddy blasts into town with 
4 heads and dual capstan drive 


And that’s just openers. National’s Big Daddy 
RS790S stereocorder is an electronic miracle-box. 
With continuous automatic reverse, automatic 
stop, sound-on-sound, instant P.A., balanced 
4-pole motor, and a 20 watt output that sounds 
more like 30, Big Daddy gives you crystal clear 
sound every time. Wow and flutter are under 
0.09%, response 30—20,000 c.p.s., it’s solid 
state, and has 3 speeds. One of National’s unique 
“Golden Mechanism” series, Big Daddy gives 


you a mighty lot of stereocorder for the money. 
And then some. See it. Hear it . . . soon! 


57-69 Anzac Parade, Kensington, N.S.W. 2033 


Please send me further information on National RS790S 
stereocorder. 
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Man or machine? 


With so much accounting now being handled 
by computers, we are hearing rather too frequently 
such phrases as: “It must be right; computers 
don’t make mistakes.” Or conversely: “Sorry, we 
can’t do much about it; our accounts are handled 
by a computer.” 

In Britain, a society has been formed calling 
itself the “International Society For The Abolition 
of Data Processing Machines.” Its members are 
allegedly being encouraged to defeat data pro- 
cessing equipment by demagnetising magnetically coded cheques and 
making extra holes in punched cards. While this may cause the par- 
ticipants to be branded as anything between crusaders and “nuts,” it 
does raise the question as to whether the line between protest and 
fraud is any different for documents magnetically or punch-coded 
and those which carry their information in typed or handwritten 
form. 

Be that as it may, the kind of remark J referred to earlier is 
symptomatic of an attitude to electronic data processing, which can 
be evident all the way from management to the office boy. The com- 
puter is accorded the role of a monster, inaccessible to all but its 
white-frocked attendants, inflexible, unsympathetic, given to sending 
out repetitious demands to deceased defaulters and, above all, pro- 
viding a ready-made excuse for not giving matters individual attention. 

And this much is true: A room full of EDP equipment, rigidly 
programmed and operated without reference to staff or customers, 
can be — and in fact is — a very inhuman installation. But shculd 
we blame the machine or the man? 

If reactions like those above are to be minimised, close study 
must be given to the question of access to the EDP system so that 
employees in contact with the public can inject revelant short-term 
information, just as they once could do with the traditional account- 
ing department. With this facility and proper staff and customer 
education, there would be less to provoke the “I hate computers” 
reaction. 

I personally might have had less trouble in convincing a local 
utility that there was nothing wrong with the meter and that the 
account which their computer refused to issue was quite in order. 
We had simply been overseas for most of the quarter . . . most of 


the quarter . . . most of the quarter... 
W. 1. Wilkams 
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NEW _INSTROL_HI-Fl EQUIPMENT 


"INSTROL Model T-101 


Fully Transistorised 


WIDE BAND TUNER 


A high quality hi-fi tuner designed 
to operate in conjunction with all 
makes of amplifiers. 

@ Wide band 530 to 1600KHZ. 
pe ee -—‘e a 
ilter, @ R.F. Stage. @ Built-in 

AC Power Supply. @ Major INSTROL MODEL 20-20 
Stations, all States clearly marked STEREO AMPLIFIER 


on large illuminated scale. @ Avail- Sa ae et ee 
able in smart metal box. @ Avail- 20.000 Hz, — lee than 1U% 
able as Amp/Tuner combination, harmonic spell ceramic 
with the Instrol 20-20 and 10-10 oe ae ore 
Amplifiers, in attractive Teak Cabi- 

net as illustrated below, or less INSTROL MODEL 10-10 
cabinet for panel mounting. STEREO AMPLIFIER 


(0 Watts per channel, Sw. R.M.S. 
M.S.) ideal for ceramic and 
crystal pickups. High quality at 
low cost, 


PRICE DETAILS 
T101 TUNER (in metal case) .. .. .. .. .. .. $72 
20-20 AMP’ (in teak case) .. .. .. .. «- «e «- $99 
10-10 AMP’ (in teak case) .. .. .. .. -. «. «. $58 
Combined 20-20-T101 in teak case .. .. .. .. $176 


Combined 10-10-T101 in teak case .. .. .. .. $135 
eNOS SENET ES iE, AL AEML TS NATIT! ASSL: 


‘NEW INSTROL CABINET DESIGNS... swe: om tonma” 
. PRE CUT KITS or BUILT & POLISHED 


Moder . . . dignified cabinet 
settings which breathe quality. 
Modular in design, they will com- 
pect to form a sweeping uniform 
3-piece setting or may be _attrac- 
tively spread for musical effect. 

Speaker Enclosure Model .. 1001 
Two Section Cabinet Model 1002 
Three Section Cabinet Model 1003 


All compartments will suit 
large players and amplifiers. 
Pull-out drawers with nylon 
bearings on heavy duty 
metal _ glides. Drawer 
fronts finished in perspex 
to give full player and tape 
recorder visibility. Clean, 
smooth-fitting doors with 
recessed wooden handles. 
Model 1003 also provides 
for tape deck or recorder 
with storage for tapes in 
addition to record storage. 
Speaker enclosure Model 
1001, an acoustically de- 
signed vented enclosure to 
suit all types and sizes of 
speakcrs and networks fea- 
tures a directionally sloping 
front —— 


PRE-CUT KITS, including abso_ 
lutely everything. Smooth sanded 
mortised pancls, precision cut doors 
ready for insertion of handles and 
hinges, perspex, nails, screws, 
speaker grille cloth. Innerbond 
acoustic wadding, full building in- 
structions, etc., etc. Call or send 
postage stamp for fully illustrated 
leaflet. 


@ INSTROL e@ LABCRAFT 
@ PLAYMASTER @ ALL BALANCE 
e@ FISHER @ DUAL 
@ ROLAND ? oe me 
: suicti © SNE 

@ BRENNELL 
@ WHARFEDALE  mINICONICS 
@ GOODMANS e AKAI 
e SHURE @ TEMPO 
@ A.D.C. e@ LEAK 
@ DECCA e OAD 


‘pert 
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Selected veneered panels, sanded and machine-mortised 
for smooth, accurate assembly. 


Beautiful accoustic 
grille fabric 


INSTROL CABINET KITS 


MAKE YOUR OWN HI-FI FURNITURE FOR SS i: 
LITTLE MORE THAN HALF THE COST | % 
rasomeremitcics Gyles 
i ra pF 


Innerbond accoustic lining felt. <_: i 


So easy, a child can manage it. The Instrol | 
way—a new simplified method of assembly. a 
A hammer, screwdriver, few hours of your ee 


time, and you can make for yourself a com- a 


plete high quality hi-fi cabinet setting, fully 4 
Professighal in appearance. 


INSTROL F 
\ CABINET Each kit is complete with all necessary timber 
parts, plus nails, screws, full, easy to follow in- 
\CATALOGUE structions, and where necessary, ready mitred and 


grooved timber mould with metal insert. Speaker 
enclosure kits are complete with acoustic Inner- 
bond lining felt, and acoustic grille cloth. Equip- 
ment cabinet kits include hinges, knobs, catches, 
sliding stays, castors, slides, leg sets, etc. All 
timber parts are precision cut, fit together 
smoothly. Panels are best quality veneered in 
selected Teak or Queensland Maple. Instrol cabi- 
net designs will cater for virtually any make of 
speaker player amplifier, and tapedeck. If re- 
quired, all designs are available ready built and 
polished, but it’s highly economical and much 
more fun to make your own, 


Post coupon, call, or phone for 
free fully illustrated Instrol hi-fi 
cabinet brochure. It includes full 
specifications and down to earth 
price details of all Instrol cabi- 
net designs, (If writing please 
include postage stamp.) 
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BROADWAY ELECTRONICS (SALES) | “ss "o"tshcunsr 


Cc 


PTY. LTD. ADDRESS ........... 


Telephone 68-1171. Only 100 yards from Broadway. og Ra ERS Sink aca ier ame entere tere ae 
OPEN SATURDAY MORNINGS. es Instro] Hi-Fi non Instrol Cabinets 
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When the top 17 
semi-conductor 
manufacturers In 
the world use the 
Planar*process 
under licence to 
Fairchild... 


doesnt that suggest __ 
| something ? 


Like Fairchild are the world 
leaders in the technology and 
manufacture of silicon semi- 


conductor devices. 

Right! 
PRE eae a IR erate! 
H-AiRCHILO 


AUSTRALIA PTY. LTD. 
420 Mt. Dandenong Road, Croydon, Vic., 3136 


P.O. Box 151, Croydon. Telephone: 723 4131 
*Planar is a Fairchild-patented process Cables: Fairchild Melbourne 
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Proximity switches, thermostats, remote readouts, appliances, 
toys, float switches, space ships—the list of applications which 
could incorporate Hamlin Magnetic Reed switches is as unlimit- 
ed as Man’s ingenuity in devising ways of using them. Dependent 
only on a magnetic field for their operation, and isolated from 
the harmful effects of environment, reed switches have an excep- 
tionally long life (in excess of 100 million operations) and are 
ideally suited for high speed switching (operating time !ess than 
1 millisecond). The package density of reed switches is of course 
less than solid state devices but because of the simplicity of the 
reed switch in comparison with transistorized logic circuitry, the 
switching cost could be much less. 


Hamlin Reed switches have met every conceivable test in a 
broad range of environmental and electrical applications. As 
the pioneer in the development of dry-reed switches, Hamlin 
offers the widest selection and is the industry’s largest producer 
of magnetic reed switches. 


They are available with contacts of gold, silver, tungsten, or 
rhodium for switching various load types. Mercury wetted con- 
tacts are used to eliminate contact bounce. Nitrogen or hydro- 
gen, at various pressures, offer inert atmosphere for clean opera- 
tion, while evacuated switches are used for high voltages. 


There are dozens of reed switches designed for specific load 
requirements, such as low-level dry circuit loads, or high voltage 
loads. Various switch configurations in different sizes, ranging 
from the standard through to micro miniature (Grain of Wheat), 
are available in single pole throw or single pole double throw. 
Also with contacts mercury wetted, biased, polarized, or spring 
loaded. All Hamlin switches are further classified in close toler- 
ances according to magnetic sensitivity. Depending on switch 
design, these ranges are from 20 AT to 150 AT for pull-in and 
10 AT to 100 AT for drop-out. 


HA MLIN MAGNETIC REED SWITCHES 
FIRST AND FINEST IN THE FIELD 


472H COMPONENTS PTY. LIMITED 


(A subsidiary of International Resistance Holdings Ltd.) 
THE CRESCENT, KINGSGROVE,N.S.W. PHONE 500111 


DRT-5 
Standard size 
| heavy-duty 
50 watt 


Hf MRH-DT 


Subminiature 
DRG-DTH single pole 
| Single pole double-throw 


double-throw 3 watt 


MMRRA-2 
Micro-miniature 
low-level 

ultra high speed 


MMRR-2 
4% times size 
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AlKENWOOD., 
Masterpieces In 


The Only Sound Approach 


30 WATTS SOLID STATE FET AM-FM STEREO RECEIVER TK-20U 


The TK-20U Solid State Stereo receiver 
powered by Silicon Transistors is reasonably 
priced (Aust. $219). It performs equally as 
well as the more expensive models. The 
features include 30 watts of total music 
power, (F.E.T. Field Effect Transistor) 3 gang 
tunging condenser, 5 IF Stages and a magnifi- 
cent bass and clean treble sound. For greater 
power, other amplifiers are readily available. 


vW TK-20U 
*F.E.T. (Field Effect Transistor) 3 Gang Tuning Con- 
denser frontend for superior sensitivity, image 
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rejection and cross modulation ratio. 
*5 IF stages with 3 limiters and wideband ratio de- 
tector have been incorporated to provide 40dB 
alternate channel selectivity and freedom from 
noise and interference. 
*4-position program source selector permits AM, 
FM AUTO, PHONO and AUX. 
*USABLE SENSITIVITY: 
FM: 2.5 microvolts (IHF Standard) 
AM: 10 microvolts (IHF Standard) 
*TOTAL MUSIC POWER: 
32 watts (IHF Standard at 4 ohms) 
30 watts (IHF Standard at 8 ohms) 
*FREQUENCY RESPONSE: 25Hz—40,000 Hz 
*DIMENSIONS: 14!6”(W), 434”(H), 11)47(D) 


BOOKSHELF TYPF 
4-WAY 5 SPEAKER SYSTEM KL-60 


Vv KL-60 

*60 watts input, 5-speaker, 4-way system 
*Designed for use with solid-state amplifiers 
*Four-step tone selection 

*Completely sealed enclosure 

*Smooth 4-way crossover 

*Mounted speakers: 12-inch, free-edge woofer x 1 (Bass) 
6'% inch cone squawker x1 (lower midrange) 
4 inch cone squawker 1 (higher midrange) 
Horn-type tweeter x 2 (Trebie) 

*Frequency response: 30Hz to 20,000Hz 
*Dimensions: 15”(W), 25!27(H), 115¢7(D) 


Products- 


Circuit Engineering- 


To Quality 


40 WATTS SOLID STATE STEREO AMPLIFIER TK-150U 


Vv TK-150U 

*40 watts of IHF Standard total music power 

*All transistor amplifier provides wide 20 to 50,000 Hz 
frequency response and 20 to 60,000Hz power band- 
width. 

*5 pairs of input terminals for MAG, AUX 1, AUX 2, TAPE 
REC and TAPE PLAY. 

*Damping fattor: 40 (at 16 ohms), 20 (at 8 ohms) 
*Dimensions: 10%"(W), 4%7(H), 938(D). 


60 WATTS SOLID STATE STEREO AMPLIFIER TK-250U 


v TK-250U 

*60 watts of IHF Standard total music power 

*Very low IM distortion for exceptional clear sound low 
level to high level listening 

*High damping factor 23 (8 ohms), 46 (16 ohms) for excel- 
lent transient response 

*2 sets of stereo speaker terminal and front panel speaker 
selector switch. 

*Frequency response: 20Hz—50,000Hz (+1dB) 

*Power bandwidth: 18 Hz—60,000Hz (—3 dB) 
*Dimensions: 13”(W), 43¢7(H), 9%"(D). 


90 WATTS SOLID STATE STEREO AMPLIFIER TK-400T 


A TRIO KENWOOD PRODUCT 


the sound approach to quality 


KENWOOD. 


products of TRIO CORPORATION, Tokyo, Japan. 


SOLE AGENT: Jacoby, Mitchell & Co., Pty., Ltd. Head Office: 469-475 Kent Street, 
Sydney Tel: 26-2651 Melbourne: 15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Ea- 
ward Street Tel: 2-6467 Adelaide: Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024 


Vv TK-400T 

*90 watts of IHF Standard total music power to drive even 
low efficiency HI-FI speakers. 

*Blow out free exclusive automatic circuit breaker pro- 
tects power transistors (U.S. Pat.) 

*NF type tone control. 

*Frequency Response: 20 Hz - 50,000 Hz (+1dB) 
*Dimensions: 15("(W), 5%"(H), 12%7(D). 


Ask for a catalogue or demonstration by your nearest dealer. 


poeeecceersscaesscssccssccssccnsscosaucscaanansescecqecssossgsescesecesscasesscssevseoesesoneucces eevconesones 


To: Jacoby Mitchell & Co., Pty., Ltd. EA 
469-475 Kent St., Sydney. 

Send me information on KENWOOD RECEIVER, 
AMPLIFIERS, SPEAKERS & name of nearest 
KENWOOD retailer. 


NAME: 
ADDRESS: 


Pennnnecrcccccssnecsnsssscaasccasccces: 
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A Bass Gui 
Enclosure 


Built to handle the severe stresses imposed by the sounds from a bass 
guitar, this highly reliable unit has been designed to satisfy the rugged 
requirements of 60 watts of deep, rich sound. The enclosure contains four 
12” Hi-Flux speakers, type 12PQ with Alnico ring magnetic systems for 
maximum sensitivity and durability. Low resonance and controlled excur- 
sion make for the utmost in bass response. 


SPECIFICATION 
TYPE NUMBER 50226 /12PQ/15 21622/12PQ/15 53416/12PQ/8 


PRESTIGE FINISH MANUFACTURERS TYPE MARUFAGTURERS TYPE 
Impedance 15 ohms 15 ohms 8 ohms 
Frequency Range 35-6000 Hzs 35-6000 Hzs 35- ‘00 Hzs 
Resonance 40 Hz 40 Hz 40 H 
Maximum Power Handling 15 W 15 W 15 Ww 
Magnet Material Alnico V Alnico V Alnico V 
Flux Density 10500 gauss 10500 gauss 10500 gauss 
Total Flux 82000 lines 82000 lines 82000 lines 
V.C. Diameter 1% 134 %” 
Mounting Hole Centres 1134” P.C.D. 114" P.C.D. 11%” P.C.D. 
Maximum Depth 6% 6l%4 614” 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. igh Lh SPEAKERS 
47 York Street, Sydney. 20233 
ls 


DISTRIBUTED BY: 

ADELAIDE: Newton McLaren Ltd. 510111. 

BRISBANE: Chandlers Ltd. 31 0341. 

HOBART: Amalgamated Wireless (Australasia) Ltd. 3 3836. 
LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2 1804. 
MELBOURNE: Amalgamated Wireless (Australasia) Ltd. 67 9161. 
Radio Parts Pty. Ltd. 301251. J. H. Magrath & Co. Pty. Ltd. 32 3731. 
PERTH: Amalgamated Wireless (Australasia) Ltd. 28 3425. 

Atkins (W.A.) Ltd. 210101. Carlyle & Co. (1959) Pty. Ltd. 21 9331. 
SYDNEY: Electronic Parts Pty. Ltd. 533 1277. 

George Brown & Co. Pty. Ltd. 29 7031. 
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... Part One 


and the lampblack-coated paper with a photographic plate. 
it showed that photography could be used to make a per- 
manent recording of sounds. What remained was for some- 
one to show how it might be possible to reproduce sounds 
from a recording of this type. 

Surprisingly enough the ultimate answer to this prob- 
lem was found within only two years, although it was to 
be many years more before this fact would be acknow- 
ledged. Again it was two American pioneers who figured 
prominently in the new developments: Alexander Graham 
Bell, who had invented the telephone in 1876, and an 
imaginative theorist named Charles E. Fritts. 

In 1879 A. G. Bell and a group of co-workers con- 
ducted experiments with a light-sensitive cell using the 
metal selenium. Although this metal had been discovered 
as early as 1817 by J. J. Berzelius, it had not been until 
1873 that the English telegraph engineer Willoughby 
Smith had discovered that it exhibited a sensitivity to light. 

Using Smith’s discovery that the electrical resistance 
of selenium varied according to the light falling upon it, 
the Bell group late in 1879 succeeded in sending a tele- 
phone message over a modulated light beam. The beam 
was modulated at the transmitting end using a vibrating 
mirror similar to that used by Blake, while at the receiving 
end a selenium cell connected in series with a battery and 
telephone receiver converted the light variations first into 
current variations and then back into corresponding sound 
waves. 

In 1880 Bell patented this method, which he envisaged 
as a possible means of providing a “wireless” telephone 
system — a prediction which has already proved partially 
true, and which may ultimately prove more accurate in 
essence than Bel] could ever have foreseen. However, quite 
apart from its implications for telephony, Bell’s discovery 
showed that it was quite possible to transform sounds into 
light variations and then back again. 

The final step in this discovery of basic principles was 
to interpose the photographic process between the sound- 
light and light-sound transformations, and this step was 
taken in the same year by Charles Fritts. Late in 1880 
Fritts filed a U.S. patent application entitled “Recording 
and Reproduction of Pulsations or Variations in Sounds 
and other Phenomena”. 


As one historian has observed, Fritts’ patent applica- 
tion was remarkable for three reasons. It was very com- 
plete, and also of broad scope, involving some 96 individual 
claims and occupying 29 pages; however, even more fre- 
markable was the fact that it languished in the patent office 
for no less than 36 years, to be granted finally on October 
31, 1916! 

It would appear that Fritts was mainly a theorist. How- 
ever, a number of sources report that in 1880 he succeeded 
in recording sounds photographically upon a paper strip, 
ane subsequently replaying them by means of a selenium 
cell. 

In the ensuing six years considerable work was done 
by Alexander Bell and his co-workers C. A. Bell and S. 
Tainter. In 1886 this trio was granted a most comprehensive 
and detailed patent covering both the recording and repro- 
duction of sounds using photographic medium. The patent 
disclosed that during recording a narrow slit of light was 
moved transversely relative to the photo-sensitive surface, 
the light being modulated by the sound signals either in 
terms of effective slit length or overall brightness. Repro- 


DIFFERENTIAL 


LAMPHOUSE 


PROJECTOR 
MECHANISM 


PROJECTOR 
DRIVE MOTOR 
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STAGE 


OPERATING Phonograph 


Room THEATRE 


Underground Shatting 


OPERATING BOX 


Cinematograph 


Cinenatograph 
Projector 


Early systems used to provide sound from 
gramophone discs. At the top is Gaumont's 
“Chronophone,” then a “long shaft’ system, a 
worm-ratchet system, and the “Vivaphone.” 


The first “Kinetoscope,” which was completed 
in Thomas Edison’s laboratory around 1890. 
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A FEW DROPS 
Is {all it takes! 


ce 
¥: 


Just a few drops to all 
electrical contacts can free you 
of your switching troubles 


SERVISOL applied to contacting surfaces 


gives a lasting and protective film, removes 
loosened deposits almost instantaneously, 
resulting in, and maintaining, low and 
noiseless contact resistance. 


SERVISOL HAS NO SUBSTITUTE 


It is contained in a distinctive can which 
has a unique spout stowed internally. 
Surfaces which otherwise may be awkward 
to treat physically can be reached using 
the spout. 


SERVISOL can be used effectively for: 


® Variable @ Turret tuners 
capacitors @ Noisy volume con- 

@ Valve holders trols and all con- 
and pins tacts in the elec- 


@ Relay contacts tricalandelectronic 
@ Switches fields 


SERVISOL is world Wide . . . used by all 


leading manufacturers of Radio, Television 
and Electrical Equipment. 


Price: 88€ ¥% pint tin 
PLUS SALES TAX IF APPLICABLE 


Supplies may be obtained from your 
Electrical Wholesaler. 


of MG, Distributed by— 


jacoby, mitchell & co. pty. Itd. 


469-475 kent street, sydney. 26-2651 
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duction was performed using a similar 
but constant-intensity slit of light 
focused on the developed record, with 
a selenium cell to detect the photogra- 
phic density modulations. The patent 
discusses both physical and optical 
methods of providing the necessary 
slits of light. 

Without a doubt the 1886 Bell patent 
covered most of the basic principles 
which were ultimately to make com- 
mercial sound motion pictures a reality. 
It gave not only the broad outlines 
of the basic sound-photography- 
sound process, but also showed con- 
siderable insight into such technicalities 
as the advantage of slit scanning, the 
alternative possibilities of variable-slit- 
width and variable-slit-brightness re- 
cording (later to become known as 
the “variable area” and “variable 
density” approaches, respectively), and 
the methods available for production 
of the scanning slits. 

At this stage it may be worthwhile 
to digress briefly and explain for the 
benefit of the uninitiated reader the 
importance of “slit scanning”. 

The idea is a fairly basic one. In 
order to record a sound of a particular 
frequency or pitch, the photographic 
film must move significantly relative 
to the recording light spot, during the 
time taken for a single complete cycle 
of the sound wave — otherwise, the 
brightness or width modulations of the 
spot will be superimposed upon one 
one another and will mutually cancel. 
In fact it transpires that, at the very 
least, the film must move past the 
spot during the sound cycle by a dis- 
tance equal to the length of the spot 
in the direction of film motion. 

As the frequency of the sounds which 
one desires to record is raised, the 
shorter becomes the time in which the 
film must move past the recording spot 
by the effective spot length. Therefore 
in order to permit recording of as 
many as possible of the component 
frequencies of naturally occurring 
sounds, the effective film (scanning) 
speed in “spot-lengths per second” must 
be as high as possible. 

The actual speed of motion-picture 
film is determined largely by economic 
and technical considerations associated 
with the picture recording, and is there- 
fore more or less fixed, Hence the only 
way to increase the effective sound 
scanning speed is to make the recording 
spot as short as possible in the direction 
of motion. 

The effective spot width need not 
be reduced correspondingly, however. 
Indeed, in order to maintain a reason- 
able optical efficiency and also to per- 
mit linear modulation with the vari- 
able-width or “variable area” method 
of recording, the available width 
should be as large as practicable. Hence 
the logical shape of the recording 
light spot is a slit, with its smaller 
dimension aligned with the direction 
of film travel. 

Similar requirements dictate that the 
light spot used for reproduction of the 
recordings have a similar shape, with 
an effective scanning length preferably 
even narrower than that used for 
recording. 

It was in the 1880s that the motion 
picture itself became a reality, evolving 
both from the growing art of photo- 
graphy and from the accumulating 
insight into persistence of vision. 

As early as 1853 an Austrian artil- 
lery officer named Baron Franz von 


Uchatius had succeeded in projecting 
animated drawings upon a screen using 
a modified “magic lantern,” while in 
1878 the rather eccentric English 
inventor Eadweard Muybridge (sic!) 
had succeeded in California in making 
a series of “time snapshots” of animals 
and men in motion. Inspired by Muy- 
bridge, the French physiologist Jules 
Marey invented in 1882 two different 
types of motion-picture camera; with 
One, a “photographic ge developed 
from previous work by the French 
astronomer, Janssen, he succeeded in 
taking motion pictures of birds in 


i : 
the late 1880s practical motion 
picture cameras and projectors were 
developed by a number Of inventors. 
In France the development came from 
Marey and a man named Louis Le 
Prince; in England, from William 
Friese-Greene; and in America, from 
William K. L. Dickson working in 
Thomas Edison’s laboratory in West 
Orange. 

Considerable confusion exists regard- 
ing the development of motion pictures 
in the Edison laboratories in the late 
1880s. However, it would appear that 
Dickson first produced a_ practical 
camera toward the end of 1889, and 
a peep-hole viewer in early 1890. 
Edison promoted the latter device 
widely in the early 1890s as a carnival 
and “penny arcade” novelty, giving it 
the name “Kinetoscope.” 

From the moment the kinetoscope 
appeared Edison sOught to combine it 
with his phonograph. In 1894 he 
‘announced a modified version, the 
“Kinetograph,” in which  ear-tubes 
allowed the viewer to listen to a 
recorded accompaniment. It was very 
crude and met with little success, but 
Edison would not admit defeat, He 
either ignored or was ignorant of the 
work of Fritts and Alexander Bell, and 
he and Dickson doggedly pursued the 
aim of producing talking pictures by 
means of the Phonograph. 

It is true that Edison was not alone 
in taking this course; there were many 
others with a similar faith in either 
the phonograph, or its rival the gramo- 
phone which had been invented in 
1887 by Emil Berliner. In France, 
Charles Pathe and Oskar Messter tried 
with little success to combine motion 
pictures with the gramophone in 1896, 
while in 1900 three other French 
inventors gave an exhibition of sound 
films at the Paris Exposition. In the 
same year an enterprising Frenchman 
named Clemente Maurice even opened 
a cinema in Paris devoted entirely to 
sound films, calling it the ‘“Phono- 
Cinema-Theatre.” 

In actual fact, the efforts of inventors 
to couple either the phonograph or 
the gramophone together with motion 


The various common methods of photographic sound recording, as 

shown by four film clips, At far left is the original silent film format, 

for comparison, then follow (l. to r.) sound films having variable- 

density recording, “unilateral” variable-width or variable-area recor- 
ding, and finally “bilateral” variable-width recording. 


A sketch of the apparatus used by Professor Ruhmer around 1901 to 

record sound and electrical waveforms. At A is an arc or discharge 

lamp whose current was modulated with the recording signals; the 

light from A was focused on the film F by lens L. After processing, 

the recording could be reproduced by means of a selenium cell G, 

using a steady illumination from A. The film speed used was about 
LOft/ second. 


pictures continued well into this cen- 
tury. There were two basic problems: 
the difficulty in synchronising picture 
and sound, and the difficulty in obtain- 
ing sufficient sound volume for a 
theatre auditorium. The latter prob- 
lem was eventually solved with the 
invention of the thermionic triode 
valve and its application as an 
amplifier, but the synchronisation prob- 
lem was never to be solved really satis- 
factorily. 

Edison himself persisted unti] 1913, 
when he brought out his ‘“Kineto- 
phone”(!), This was an_ intriguing 
apparatus in which a long drive belt 
ran from a phonograph behind the 
screen all the way Back to the picture 
projector in the rear booth or “bio- 
box.” The Kinetophone had a com- 
mercial run for about 16 weeks in the 
B. F. Keith theatre in New York 
before being mercifully lost in oblivion, 

Earlier, in 1908, Edison had brought 
out another phonograph synchronising 
system, called variously the ‘“Camera- 
phone” and the “Cinephone.” In this 


system the sound was recorded first, 
then replayed while the picture was 
photographed. A small pointer and dial 
on the phonograph was photographed 
in one corner of the picture, so that 
in the theatre the projector operator 
could vary his speed to make the pro- 
jected dial pointer correspond with a 
similar dial and pointer on the repro- 
ducer at the front of the theatre. Not 
surprisingly, this system had novelty 
value only and was soon discarded. 


At about the same time, many invent- 
ors were trying similar systems with a 
similar lack of success. In England the 
Hepworth Manufacturing Company 
Limited around 1909 promoted a system 
which they called the “Vivaphone.” 
This consisted of an indicator box in 
which a balanced armature was pulled 
in opposite directions by two electro- 
magnets supplied respectively with cur- 
rent pulses from commutators coupled 
to the projector and gramophone. 

When the two machmes were oper- 
ating at the appropriate relative speeds 
for synchronism, the forces exerted on 
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the armature by the two electromagnets 
balanced out, and the pointer remained 
vertical. However, an increase or re- 
duction in the relative speeds caused an 
imbalance, and the armature tilted in 
one direction or the other to uncover a 
red or green indicator lamp. The oper- 
ator then had to increase or decrease 
the projector speed to restore the status 
quo. 

As it was only a relative speed meas- 
uring device the Vivaphone could 
hardly ensure exact and reliable syn- 
chronism; in any case it was up to the 
operator himself to make the necessary 
corrections indicated by the device, and 
the “human factor” introduced consid- 
erable error. Nevertheless a number of 
films were apparently released for the 


system, including one of Goethe's 
“Faust.” 
In December, 1910, the French 


pioneer Leon Gaumont demonstrated 
to the French Academy of Sciences his 
“Chronophone,” a system which was 
hailed as eminently successful. From the 
records describing this system it would 
appear to have employed a crude servo- 
mechanism, in which the armatures of 
the projector and gramophone drive 
motors were coupled electrically and 
a small “correction motor” used to 
alter the speed of the projector by 
means of a differential gearing system. 

Although still only a device for main- 
taining the relative speeds of the gramo- 
phone and projector constant, Gau- 
mont’s system apparently succeeded in 
removing the human element. It was 
used with some considerable success for 
some years both in France and Amer- 
ica, but eventually faded away when 
audiences tired of the novelty and came 
to demand more realism from sound 
pictures than it could provide. 

It might seem from the foregoing that 
the invention of the phonograph had 
succeeded in side-tracking all research 
away from the more promising photo- 
graphic sound system, but this was not 
the case. Research was still continuing 
into the latter system, not only among 
those specially seeking a practical sound 
system for motion pictures, but also 
among those whose main concern was 
simply the attainment of a greater de- 
gree of knowledge about sound and 
sound recording. 

In passing it should also be noted 
that the advent of the phonograph and 
gramophone had not stOpped the search 
for alternative sound recording sys- 
tems, either. In 1901 the Danish engi- 
neer Valdemar Poulsen filed a patent 
describing a method of _ recording 
sounds magnetically on a steel wire. 
Poulsen’s “Telegraphone” thus became 
the ancestor of modern tape recorders 
and the magnetic sound system used 
for many modern “prestige” films, as 
we shall see later in this survey. 

One of the problems encountered 
by the Bell group in their efforts to 
perfect a photographic sound record- 
ing system was that the light-sensitive 
selenium cell which was used for repro- 
duction had a poor frequency response 
and tended to give the reproduced 
sounds a “muffled” character. The 
answer to this problem was found in 
1900 by an experimenter named J. 
Poliakoff, who filed a patent for a 
method of photographic sound repro- 
duction using not a selenium photo- 
conductive cell, but rather a gaseous 
photo-emissive ‘cell. 

The existence of the phenomenon 
of photo-emission had been noted by 
the scientist Heinrich Hertz as early 


Eugene A. Lauste’s experimental sound-on-film system of around 

1918, in which pictures and sound were recorded side-by-side on stan- 

dard 35mm film—possibly for the first time. At the top is the camera 

in use with Lauste himself (white coat) looking on; below are a sample 
of the film, and the projector used for reproduction. 


as 1887, while in 1889 J. Elster and 
H. Geite] produced a gaseous light- 
sensitive cell based upon photo-emis- 
sion. However, the output of early 
photo-emissive cells was extremely low, 
and it would appear that little atten- 
tion was given the new device until 
Poliakoff found not only that it was 
capable of performing in place of th: 
selenium cell in a photographic sound 
reproducer, but also that it was cap- 
able of better response. As it trans- 
pired, this discovery was to remain 
largely unrecognised for some years. 

901 Professor Ernst Ruhmer 
beara publishing reports of a series 
of experiments on photographic sound 
recording which he had performed. 
Ruhmer was an academic, and _ his 
work was directed not toward a system 
of providing sound for motion 
pictures but rather towards the analysis 
of sounds and electrical waveforms; 
however he was not unaware that his 
work might have commercial applica- 
tions. 

Ruhmer made photographic records 
of electrical and sound waveforms 
using both arc lamps and gas discharge 
lamps as the source of modulated light. 
He recorded on the full interperfora- 
tion width of 35mm motion picture 
film, and used scanning speeds of about 
10ft/second; reproduction was by 


means of a_ selenium cell. Ruhmer 
called, his apparatus the “photographo- 
pho 

in ‘November 1902 William Duddell 
filed a patent titled “An Improved 
Phonograph,” in which he described 
a method of variable width photogra- 
phic recording using a special d’Arson- 
val mirror galvanometer as the means 
of modulating the recording light beam. 
Duddell also envisaged the use of 
photographic printing to produce mul- 
tiple copies of a master recording. 

Four years later, in 1906, a patent 
was filed by a group which included 
Eugene A. Lauste, a French inventor 
who had originally been an em- 
ployee of Edison. Although the 
patent was very comprehensive — 
its tithe was “A Method = and 
Means for Simultaneously Record- 
ing and Reproducing Movements and 
Sounds” — it apparently gave little 
if any specific information regarding 
any significant developments from the . 
original work of Bell, Poliakoff 
or Ruhmer. However, if nothing else, 
it identified Lauste as a serious worker 
in the field. 

In the years following Lauste spent 
considerable effort in refining and 
developing the practical aspects of a 
motion picture sound system, and it 
seems undeniable that while he may 
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not have been responsible for any 
fundamental discoveries involved, he 
certainly contributed greatly to their 
development into a practical system. 
Over the years 1906-1919 he progressed 
from experiments with a crude 
“vibrating grid” recording modulator 
to a stage where he had a practical 
working sound camera and projector 
system. 

Lauste cxpecimenicd with a variety of 
sound recording methods, at first direct- 
ing his attention to variable-density re- 
cording and then changing to variable- 
width. Illustrated are his camera and 
projector of around 1918, which were 
apparently capable of quite impressive 
performance at that time. 

The camera employed a “string gal- 
vanometer” light modulator, with an 
arc lamp as the source of light. The 
galvanometer was in fact almost identi- 
cal with the “light valve” to be later 
used by Western Electric, although 
Lauste used it for variable-width 
rather than variable-density recording. 

Perhaps surprisingly Lauste was still 
using a selenium cell for reproduction, 
because the only means of amplification 
at his disposal was the “telephone ampli- 
fier.” This consisted of a magnetic tele- 
phone ___receiver/carbon microphone 
combination sharing a common 
diaphragm. The receiver was connected 
in series with a battery and the selenium 
cell, while the carbon microphone pro- 
duced an amplified version of 
the fluctuating selenium cell current in 
a similar series circuit consisting of a 
loud-speaking telephone receiver and a 
second battery. 

The reason why Lauste had no more 
refined means of providing signal ampli- 
fication was that the triode thermionic 
valve, although invented around 1906, 
had not as yet been made generally 
available for this purpose. Amplifiers 
had been produced, but mainly in the 
research laboratory, and apparently 
Lauste was unable to obtain such an 
amplifier if indeed he was even aware 
of its existence. 

Because of the resultant need to ob- 
tain maximum signal from the repro- 
ducing cell, he was forced to employ a 
wide sound track which occupied half 
the inter-performation width of 35mm 
film. In addition he used in the pro- 
jector a second arc lamp which was 
used purely to provide sufficient light 
for efficient scanning. 

Although the film sample shown re- 
veals only “unilateral” or single-sided 
variable-width recording, Lauste ap- 
parently realised by 1918 that bilat- 
eral or double-edged recording (see 
film clips) would give greater utilisa- 
tion of the selenium cell area and 
hence greater reproduction efficiency. 
_ Lauste was of course not the only 
inventor to work on the problems of 
motion picture sound between 1906 and 
1919; there were a number of others, 
including three men who were to Bid 
important roles in the ultimate realisa- 
tion of a fully commercial sound film 
system. The three men were Dr Lee 
De Forest, Theodore W. Case and 
Earl I. Sponable. 

The work of these men will be dis- 
cussed in the second article of this 
survey. Also discussed will be the brief 
final appearance of the sound-on-disc 
system in the form of “Vitaphone” — 
whose first few films may justly be said 
to have triggered the sound revolution. 


(To be continued). 


SOLID-STATE TELECINE 


with true colour balance 


Experience gained in colour television in U.S.A., Britain 
and elsewhere shows an unfavourable audience reaction to 
successive programs and commercials with noticeable 


differences 


in colour balance. 


Equipment designed to 


overcome this problem was demonstrated recently in Sydney 
and Melbourne. 


by Harry Tyrer 


The equipment is part of a range 
of Rank Cintel colour television equip- 


ments displa for the benefit of the 
television industry and other interested 
by AWA. Although no date 


fas yet ‘bee 
been announced for the in- 
uration of a television in Aus- 
rie ia, interest is high among station 
erin staff. Overseas manufacturers 
of colour equipment are actively pro- 
moting their products, and the recent 
demonstrations of the Rank Cintel 
equipment has resulted in some stations 
ordering units of the type demonstrated. 

With colour television, as with black 
and white, Australia will be coming 
late into the field, and as a result will 
benefit from the tremendous effort go- 
ing on overseas to overcome problems 
such as that mentioned above. Marked 
changes in colour balance have been 
proved to be a source of irritation to 
viewers, as each change requires a 
mental “adjustment to the new condi- 
tions. The Rank Cintel equipment dis- 
played by AWA incorporates features 
which can spare Australians such minor 
irritations. 

The major item of equipment at the 
AWA demonstrations was the Rank 
Cintel 16mm twin lens flying spot film 
scanner, This is an all-solid-state ver- 
sion of the unit originaily introduced 
by Rank Cintel in 1964. The bi 
advantage of the flying spot method 
colour analysis used in this unit is that 
problems of misregistration are virtu- 
ally non-existent. 

This hatest version of the unit, be- 
sides being solid state, has been pro- 
vided with a number of facilities 
designed to cope_ with problems 
‘experienced by TV _ stations in 
presentation of colour programs. These 
facilities include colour masking, re- 
mote operation and various types of 
automatic control. 

Colour masking is a term borrowed 
from the printing industry and implies 
a means of correcting colour errors in 
the original material, during the pro- 
cess of preparing printing blocks or 
plates. These errors mainly arise from 
the unavoidably broad spectral response 
characteristics of the film dyes, since 
it is impossible to obtain dyes of com- 
plete spectral purity. The amount of 
spectral error varies in the different 
brands of colour film. 

In the printing industry, masking is 


done literally, by making a faint 
separation positive, and placing this in 
registration with the separation nega- 
tive during the making of the block or 
plate to be used for printing that 
particular colour. Electronic masking 
in television practice is carried out by 
ee the acceptance characteris- 
tics of the channel to be masked. In 
the Rank Cintel film scanner, correc- 
tion for up to seven different types of 
colour film can be selected from pre- 
set controls. 

Whereas colour masking compensates 
for the fixed differences in colour 
balance of film stocks, it cannot cope 
with colour faults arising from pro- 
cessing errors. These errors may arise 
from faulty exposure; the colour tem- 
perature of the jight source used in 
the original exposure; the colour tem- 
perature of the light source used in 
the duplication process; failure to 
compensate for the colour temperature 
when making 16mm copies from 35mm 
stock balanced for arc projection; dye 
tracking errors in film development. 

Equipment designed to deal with 
these problems was displayed at the 
AWA Gemonnselions. The unit, known 
as TARIF, was developed by engineers 
of the British Broadcasting Commis- 
sion and is made under licence by 
Rank Cintel. The film scanner referred 
to above has provision for incorporat- 
ing TARIF as an integral unit, or as 
an add-on accessory. 

Basically, correction is made by 
pet hrepe the colour balance in the 

highlights and shadows; or putting it 
another way, changing the contrast 
(gamma) jaw at the high or low end, 
the range of control bein from “black 
crush” (compression) to “black stretch” 
es A separate calibrated con- 
trol is provided for each channel so 
that the corrections may be applied 
to any one or any two of the video 
signals in varying degrees, thus allow- 
ing correction on any of the colour 
axes, (The axes are 24 equally spaced 
angles of Maxwell's colour triangle.) 

TARIF also has provision for limited 
adjustment of overall brightness and 
black level settings. Two calibrated 
controls, marked “Master Gain” and 
“Master Lift,” apply equal adjustments 
to all three colour channels simultane- 
ously. Another feature of TARIF is 
a systems check facility which allows 


Rank Cintel’s marketing man- 
ager Neil Burtonshaw explains 
features of the flying spot film 
Scanner at the AWA works, 
North Ryde, N.S.W. 


the corrective effects of the system, 
compared with the original picture, to 
be observed by switching the correction 
circuits in and out of operation. 

Major advantages of TARIF from 
the production point of view is that 
the colour balance adjustment controls 
are calibrated, and the unit may be 
temotely located from the film scanner, 
These features allow the settings for 
balancing any particular piece of film 
or slide to be recorded, so that setting 
the controls for a repeat run entails 
merely choosing the same settings; and 
TARIF can be directly under the con- 
trol of the program _ production 
personnel, 

This last point means that all film 
and slide sources may be balanced 
each to the other and to studio 
cameras, at one central point, under 
controlled conditions and using a 
common monitor. 

Other points of interest in the film 
scanner are the patented constant 
velocity twin-claw film transport 
mechanism; and the twin-lens optical 
system. 

The first development provides 
extremely stable pictures by eliminat- 
ing jerkiness in the film transport. The 
first claw pulls the frame down 
through the gate, and as it reaches 
the end of its travel, the second claw 
is already engaged and starting to pull 
the next frame down. The overlap is 
such that film shrinkage errors are 
automatically corrected. 

In the twin lens optical system, 
each frame is scanned twice, firstly 
through an upper path and secondly 
through a lower path, The two jmages 
are then combined to form the inter- 
laced picture. i-} 
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Low-cost satellite launchings possible with 


BRITAIN’S ION-THRUST ROCKET MOTOR 


The enormous cost of putting satellites in orbit by the usual method, using multi-stage 
rockets, has inhibited activities in this direction in Europe. An alternative method, using 
a small and relatively cheap rocket to put a satellite into a low orbit, then pushing it 
further out by using the thrust of a beam of ions is now under investigation in Britain. 
The author describes an ion beam thruster developed by Elliott-Automation Ltd. 


Space propulsion is achieved by the 
directed ejection of mass which imparts 
an acceleration to a space vehicle. This 
can be produced either by increasing 
the propellant temperature, and hence 
pressure, in a confined volume, as in 
a chemical rocket, or by the direct 
application of forces produced by elec- 
tric and magnetic fields acting upon the 
propellant in an ionized state. Most 
electrical propulsion devices fall into 
this latter category. 

Within this category, there is a 
natural division into two main classes 
— the ion thruster and the plasma 
thruster. In the former, ions are pro- 
duced either by surface contact ioniza- 
tion or by electron bombardment, and 
then accelerated in a strong electric 
field to the desired velocity. In the 
hatter the thruster accelerates a plasma, 
consisting of positive ions, neutral 
atoms or molecules, and _ electrons 
directly as a composite mass, rather 
than only one of its constituents. 

This is achieved by applying a force 
to the electrically neutral, but con- 
ducting, plasma, by means of the inter- 
action between electric currents in the 
plasma and self-induced or externally 
applied magnetic fields. The plasma is 
usually initially produced by passing 
an electric discharge through a 
vapour of the required fuel. 

Unlike chemical rockets, where tan 
exothermic reaction between pro- 
pellants provides sufficient energy 
for their ejection, the electric thruster 
requires a separate power supply. The 
most likely source of power for space 


* The author is a senior 
physicist with Elliot-Auto- 
mation Ltd., of U.K. 


Showing the prin» 
ciple of the ton 
thruster. Thrust is 


provided by a beam 
of positively charged 
mercury ions. Mer- 
cury is vaporised in 
a boiler and passed 
into an anode cham- 
ber containing an el- 
ectron source, The el- 
ectrons from it pro- 
duce mercury ions 
which are then ex- 
tracted by a charge of 
a few kilovolts. 
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MERCURY 


By Dr. P. R. Obenshaw* 


vehicles of the present and near future 
is solar cells. More advanced energy 
sources such as fission or fusion devices 
are being studied or developed, but in 
general they should be regarded as 
not being available for the present 
generation of hauncher. 

In practice, the additional weight 
required for the power supply system 
of the electric propulston unit has to 
be considered. This, in a properly 
designed system, will be approximately 
equal to the fuel weight. In this case, 
the weight of the two major items in an 
electric propulsion system is still con- 
siderably less than that for conven- 
tional chemical rockets. It can 
be shown that advanced and very dis- 
tant missions are not practical unless 
exhaust velocities similar to those pro- 
duced md electric propulsion are used, 
since only then is the ratio of payload 
to fuel mass reasonable. 

Electric thrusters, while producing 
very much less acceleration than 
chemical rockets, can maintain con- 
stant thrust over a very long period 
of time compared to a conventional 
rocket. For a long voyage, such as to 
a planet, an electric propulsion unit 
would arrive sooner than a_ similar 
chemical one or, conversely, would be 
able to carry a greater payload in the 
same time. For a comparatively short 
trip, like the orbit transfer manoeuvre 
to be discussed, the slowness of the 
trip — a few months to a year — 
is potentially acceptable because of the 
overall economic advantage of this 
method. 


There are great advantages for the 
use of electric thrusters for satellite 
placement by orbit expansion. In this 
type of manoeuvre, ta satellite is estab- 
lished in a low orbit with a conven- 
tional rocket, and then over a period 
of a few months, the orbit is expanded 
to that required. 

This is usually a synchronous orbit 
for communication satellites, so that 
at a height of 24,840 miles and in an 
equatorial plane the satellite appears 
stationary with respect to a point on 
the earth’s surface. Besides an expan- 
sion of the orbit, it is also possible to 
change the inclination of the orbital 
plane; as however this additional man- 
Oeuvre requires extra energy and re- 
duces the payload in fina] orbit, it is 
undesirable. 

Satellite raising by electric propul- 
sion is particularly attractive to Britain 
as it provides a means of establishing 
synchronous communication satellites 
without the need for large multi-stage 
chemical rockets and it thus saves the 
vast cost of such a development. 

The plan is that a comparatively 
cheap Black Arrow rocket could estab- 
lish a satellite in a low orbit 
approximately 186 miles height, and 
that over a period of several months 
an electric thruster could expand the 
orbit height and also change the incli- 
nation of the orbit plane, if required, to 
that of a synchronous satellite. 

Consideration of the payload and 
cost compared with conventional 
rockets shows that the cost per pound 
in final orbit achieved by this method 
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is decreased to one-third to one-half 
of the conventional cost; the payload is 
increased by a factor of 2 to 34; and 
the power level increased by a factor 
of 10-100. 

Such large payloads and high power 
levels offer great opportunities for 
communication satellite systems. They 
make possible direct or local televis- 
ion relay to ground stations, a vast 
number of channels for audio com- 
munication, or the possibility of the 
placement of several satellites in orbit 
from a single launch. 

The useful weight to be established 
in final orbit depends on the exact 
manoeuvre to be performed, the effi- 
ciency of the thruster, and the power- 
to-weight ratio of the power-supplying 
solar cells. This latter fact is a very 
critical one and development is under 
way in Britain towards the production 
of large lightweight solar cell arrays, 

This involves the use of new ultra 
thin solar cells, and the mounting of 
these on folding or unfurlable sub- 
strates, so that the 10m’ of area, asso- 
ciated with each KW of power, can 
be reduced to a compact size during 
launching. Once the satellite has been 
placed in its initial orbit, the solar cell 
array can be deployed, either by a 
mechanical concertina type of device 
or by the inflation of unfurlable tubes. 

Ion thrusters are being developed in 
Britain by both private industry and 
the Royal Aircraft Establishment at 
Farnborough for the orbit expansion 
manoeuvre. This type of thruster is 
capable of very high efficiency, both 
in terms of the power it requires and 
the fuel it utilises, Plasma thrusters 
have not been considered, as they are 
much less efficient than the ion thrust- 
ter and are more suited for operation 
at higher power levels than required 
at the present. 

In an ion thruster, a beam of posi- 
tively charged creda ions (caesium 
is another possible fuel) is ejected 
from the thruster and used to provide 
the thrust, In operation, mercury is 
vaporised in a boiler and passed into 
a cylindrical anode chamber. At the 
centre of this chamber is a cathode, 
the electrons from which are forced 
to follow spinal paths parallel to the 
axis by means of a weak axial mag- 
netic field. 

During their long paths, the e‘ectrons 
produce mercury ions which are extrac- 
ted from one end of the anode by a 
potential of a few KV. Electrons are 
prevented from leaving at either end 
of the anode by a weak repulsive poten- 
tial so that they undergo many spiral 
oscillations up and down the anode 
chamber before finally reaching the 
anode wall. 

In actual satellite operation, the 
electrical neutrality of the spacecraft 
has to be maintgined by the ejection of 
electrons into the position ion beam. 
An electrically heated filament is the 
simplest neutraliser, although more 
efficient and reliable neutralisers using 
plasma sources are under development. 

The ion sources described can be 
efficient both energetically and also in 
terms of mass utilisation; that is, most 
of the energy used finally appears in 
directed kinetic energy of the ion 
beam, and only a small percentage of 
the final fuel flux consists of un- 
accelerated neutral atoms, Figures of 
greater than 80 r cent can be 
achieved for both efficiencies. 

The main problem with this type of 
ion thruster is the electron source 
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The Solartron Company, of U.K., has developed a new type of 
gunnery simulator which will simplify gunnery training and reduce 
training costs. 

The equipment, called Direct Fire Weapons Effects Simulator, 
is classed as an optronics device, meaning that it combines the tech- 
niques of optics and electronics. It is intended to be used with guided 
weapons, tanks, helicopters and infantry, and is said to provide a 
high degree of realism on tactical exercises and range training by 
enabling “attackers” to engage and disable targets without using live 
ammunition. Since each firing of a live shell costs up to £200 in U.K. 
costs savings are considerable. 

The simulator is still commercially classified, but Solartron has 
released the following information on the basic operating principles. 

Weapon aiming is simulated by directing a narrow beam of 
infra-red light produced by a low-powered laser which presents no 
hazard to personnel. The beam is emitted from a 12in projector 
mounted on the barrel of the gun used for training. This beam illum- 
inates the target vehicle, or gunnery range screen. 

Information relating to accuracy is relayed back to the attacker 
by telemetry link. The simulator indicates whether a direct hit has 
been scored, or where the “round” has landed in relation to the 
target. It also signals the armour thickness of the target, and simulates 
the precise trajectories for either high explosive or armour-piercing 
shells. 

The complete equipment set comprises only five basic items, 
which can be fitted or removed by a tank crew in less than 20 
minutes. The items are: the infra-red projector; detector units which 
are fitted to the target to receive the light beam; a transmitter/ receiver 
unit; lamp indicator sets for the commander and gunner eyepieces to 
indicate fall of shot; a small control box, incorporating loader buttons, 
ammunition counters, “kill” button, range selector. 

Solartron has worked on this gunnery simulator for two years, 
as a private venture, but in close association with the British Ministry 
of Defence. The Ministry has placed a quantity order for pre-pro- 
duction units for final evaluation trials by the Army. 


The picture above shows one of the infra-red projectors mounted on 
the gun barrel of a tank. 


GUN-PRACTICE WITHOUT SHELLS 
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which has to be efficient energetically 
and also able to withstand ion bom- 
bardment from the plasma in which 
it is immersed. Devices used so far, 
with varying lives and efficiences, in 
clude simple metal filaments, oxide- 
coated emitters and electric arcs. 

In more advanced designs it is pos- 
sible virtually to eliminate the problem 
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of cathode life by the use of auto 
cathodes in which either mercury pool 
cathodes (for the mercury thruster), or 
filament emitters continually covered 
with a caesium monolayer (for the 
caesium thruster), are employed. These 
are less further advanced in testing 
than are the simpler concepts, and will 
not be used for some time. a 
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Festival of London Amateur Station 


an Outstanding Success 


By Sylvia Margolis 


ae 


In conjunction with the recent 1968 City of London Festival, the British ama- 


teur radio organisation, Radio Society of Great Britain, installed and operated 
a short-wave amateur radio station, using the callsign GB2LO. 


The 1968 City of London Festival included in its 
program a series of concerts, orchestral recitals, poetry 
readings, art exhibitions, processions and fireworks dis- 
plays. Asked what amateur radio has to do with the arts, 
the R.S.G.B. replied that the ability to communicate was 
the first of the arts which set man apart from the apes, 
and made possible his artistic and scientific development. 

With station GB2LO, the R.S.G.B. found itself with 
the biggest publicity program which any amateur radio 
body anywhere had ever staged. One reason for the sensa- 
tional response to the project was the callsign adopted by 
the station. GB2LO brought back nostalgic memories to 
those with first-hand memories of the first broadcasts from 
London, in the early 1920s, from the historic 2LO. This 
station, the first in the world with an advertised public 
transmission, was originally operated by the Marconi Com- 
pany, and subsequently by the British Broadcasting Com- 
pany, forerunner cf the British Broadcasting Commission. 

Having decided to initiate the project, R.S.G.B. was 
faced with the problem of finding a site in the crowded 
city area—by no means an easy task in an area of only 
1.03 sq. miles, reputed to be the most expensive piece of 
real estate in the world. A prominent place was needed, 
where an aerial could be mounted high and secure above 
the high buildings which have sprung up in postwar years. 
There had to be complete total security for the equipment, 
night and sa} The public must have access, yet it had 
to be controlled access, where the inevitable crowds of 
sightseers would not cause an obstruction in the street. 

It was the mass-circulaiion newspaper “The Daily Mir- 
ror” which provided the solution to this problem, by 
agreeing to play host to GB2LO. Not only did they provide 
the site, but they obtained permission to erect a building 
and the antenna. They hired and set up the building, 
provided skilled labour for the installation of the aerial 
and maintenance of the station, supplied furniture, power, 
a direct telephone line, all the display material, publicity 
sheets and 1,500 attractive QSL cards. They hired a police- 


G3UML with the GB2LO equipment. 
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man by day to control the crowds and security men by 
night to guard the equipment. With such splendid co- 
operation, RSGB. had only to provide the radio equipment 
and maintain a rota of volunteer amateur operators for 
the duration of the Festival. 

The R.S.G.B. decided to use commercially made 
equipment because the idea behind GB2LO was not to 
demonstrate the ability of radio amateurs to devise the 
means to communicate, but their unique privilege of being 
able to speak to friends all over the world, in the cause 
of international friendship. The equipment had to function 
continually for two weeks and should any breakdown occur 
in this period one commercial rig could be substituted 
for another within minutes. 

The station equipment therefore comprised a 
KW-2000A transceiver with KW-1000 linear amplifier, 
manufactured by KW Electronics, Dartford, Kent, U.K.; 
and a fibreglass cubical quad aerial. This aerial was 
mounted nearly 200ft above ground, on the roof of the 
“Daily Mirror” building. It was designed to operate on 
15 and 20 metres, with trap dipoles for 10, 40 and 80 
metres. The fibreglass construction enabled the quad 
to withstand two bouts of 70 m.p.h. summer gales. 

The station was formally opened on July 8 by R.S.G.B. 
president John Graham, G3TR. Thereafter, with about a 
dozen very carefully picked operators working in shifts, 
108 countries were contacted in 1,500 two-way contacts. 
For several hours each day, the station was open to the 
public, and during this period, the station continued in 
full operation. For most of the time when the station was 
on the air, transmissions were relayed to the street out- 
side via a P.A. system. 

The combination of the rare “GB” prefix with the 
historic “2LO” caused the station to be so sought after 
by amateurs all over the world that several all-night ses- 
sions had to be arranged. One experienced DXer who 
participated in one of the all-night sessions said he had 
never heard such pile-ups chasing a single station. 

An estimated 40,000 people visited GB2LO during 
its two weeks in operation, including many radio amateurs 
from overseas, as well as a large number of British ama- 
teurs. Among those welcomed from overseas was Mr K. C, 
Seddon, VK3ACS, secretary of the Victorian Division of 
the Wireless Institute of Australia. Another visitor was the 
Lord Mayor of London, who was delighted to receive 
greetings from W2RP of New York on 21.339MHz. The 
American was said to be almost incoherent with excite- 
ment and confessed afterwards that the contact had been 
his most thrilling moment of his many years as a radio 
amateur. Another notable incident was the contact with 
WIAW, the official station of the American Radio Relay 
League. This was the first time there had been an official 
amateur radio contact between R.S.G.B. and A.R.R.L. a 


REPLACEMENT DIAMOND STYLII FOR 
MOST STEREO AND MONO CARTRIDGES 
A replacement stylus for your cartridge 
can cost as little as $2.50 when you buy 
from Encei Electronics. Correct replace- 
ments are available ex-stock for the 
majority of popular cartridges. 


COMPLETE ENCEL STEREO SYSTEM FOR 
ONLY $169! 


We supply the popular Sound Model SAQ- 
203 stereo amplifier with magnetic sen- 
sitivity and an output of 12 watts R.M.S. 
or 30 watts £E.1.A. peak power (total), 
the new Compax beit-driven turntable, a 
high quality tone arm with lifting/lowering 
device, the Shure Model 44G or Micro 
3100/5 magnetic stereo cartridge with 
diamond stylus and a matched pair of 
Sonics Model AS-60E multiple speaker 
systems. Each enclosure is hand finished 
in aah veloute venee Ave 
ncel price, inc. sales tax 

is only : = $1 69 


A A SES 
bee Ant FOR STEREO POWER? BUY 


LUX AND GET MORE Th POWER 
FOR EVERY DOLLAR 

Lux amplifiers offer less eh more 
in terms of output and more in terms of 
quality. The luxury model SQ-1220 is 
completely solid state and is rated at 
100 watts R.M.S. Price is $350... send 
tor complete specifications and ask. for a 
trade-in valuation on your old equipment. 
The lower priced Modei SQ-77T is also 
completely solid state and is rated at 60 
watts R.M.S. (total). Price is $169 and the 
value is outstanding! Many Lux circuits 
are patented and engineering is precise. 
Cabinets of both these amplifiers are hand 
finished palisander veneer and control 
facilities offer tons of scope for the dis- 
criminating music lover and audio en- 
thusiast. Ask for details! 


TYPICAL TRADE-IN VALUATIONS ON A 
LUX SQ-1220 


The maximum you will pay with your Leak 
“Stereo 30°, Leak “Stereo 20°' (with 
Varislope pre-amp.) or Fisher 101 will be 
$190. With your Quad Mk. !] pre-amp. and 
power amplifier the amount will be a 
maximum of $120. And it could well be 
even less! 

TYPICAL TRADE-IN VALUATIONS ON 

A LUX $Q-77TW 

Changing up to a silicon transistor stereo 
amplifier can be quite economical; if 
you trade your Leak “Stereo 30", Leak 
“Stereo 20° (with Varislope pre-amp.), 
Fisher X100A or Pioneer SM8&3 your new 
amplifier will cost you a maximum of $30 
With your Peak TRM-40 you will pay only 
$70, with your Star SA-30 the cost will 
be $120 and with your Linmark SA-200- 
the changeover will cost a maximum of 
$145. If your equipment is in excellent 
condition your payout can be substantially 

st 

HIGH FIOELITY STEREO PHONES COST 

LESS AT ENCEL ELECTRONICS! 

Several wide range stereo headsets are 
now available including the new model 
Sonics HS-304. This headset is very com- 
fortable and response is extremely good 
over the complete sound spectrum. Price 
1g $12.50; a bargain basement cost for a 
headset of this calibre. From Sweden 
comes the Pearl ‘phones .. . made by 
P.M.L. These ‘phones are particularly sensi- 
tive and are high impedance (400 ohms). 
Fitted with ear mutts for long periods of 
fatigue-free listening. Pear! price $19.50. 
Sonics HS-304 (Illustrated) $12.50 inciud- 
ing Sales Tax. 


THE COSMOS SW-30C ... A LOW PRICE 


HIGH QUALITY STEREO AMPLIFIER! 
With an output of & watts RMS. or 15 


watts $.H.F.M. in each channel,,the Cosmos 
SW-30C has a wide frequency response 
loudspeakers. Sens. tor mag p.u. is 5 mV. 
Headphone jack. Earlier 

Including Sates Tax $74. 50 

FROM ENCEL ELECTRONICS! 

The well-known Lowther Model PM6 (17,500 
ery. Write for EMQ’s or call for your per- 
sonal quotation. Cabinet drawings available 


and speaker matching for 4. 8 and 15 ohm 
shipments sold very aMieRe: 

LOWTHER LOUDSPEAKERS 
lines) is now available on immediate deliv- 
on request. 


DRAMATICALLY EFFECTIVE TAPE STEREO 
SYSTEM WITH A TUNER/AMPLIFIER FOR 
ONLY $445 


Ence! Electronics supplies an Akai Model 
30000 stereo tape deck with three heads 
and silicon transistor circuitry, the Com- 
pax Mode! CE-5000 stereo tuner/amplifier 
with an output of over 80 watts IHFM, a 
matched pair of Sonics Model AS-61 
speaker systems. Each hand finished teak/ 
walnut ensclosure houses 4 bass/mid- 


range speakers and a high 
frequency speaker. Encei $415 
price inc. sales tax ... .... 

A PRECISION TONE ARM WHICH WILL 
TRACK AT % GRAM FOR ONLY $19! 
The Nikka-Lustre Model CP3 is an ex- 
cellently engineered instrument which will 
track down to % gram with suitable 
cartridges. An open-front headshell ac- 
cepts all standard 2°" mounting cartridges 
—and the arm takes Ortofon and SME 
cartridges without modification. Miniature 
ball races are used throughout; an out- 
rigger bias adustment sets stylus Pressure. 
A tailored fifting/lowering device is now 
available for only $7,50 more... if you 
order the Sift with the arm, price is only 
$23! Action of the lift is pneumatically 
dampened. See the review of the CP3_ arm 
in your October, ‘66 copy of ‘‘Elec- 
tronics Australia” . or write to us and 
we will send you a copy. $19 


Price (including Sales Tax) 
Price with lift $23 


Now. SHURE CAATRIDGES AT 
ATTRACTIVE ENCEL PRICES! 
Perhaps you've been saving for a Shure 
Cartridge . . . now you can make your 
purchase sooner than you expected. Encei 
prices include sales tax, all cartridges are 
brand new, each one is fully guaranteed. 


Model M44G 


: Retail 26.00 Suet $19.50 
ence. 928.50 


Retail $49 
Model M75 E 


Retail $69 mee $42.50 


Model V1SE Mk. II 
Retail esc 


nce. 974.50 


Stocks are limited . . . and Encel prices 
include sales tax. Ring, write or call at 
Encel Stereo Centres in Melbourne or 
Sydney. We believe that this is the 
first time SHURE cartridges have been 
offered at such interesting prices. Secure 
your SHURE cartridge now! _.. _ 
CASSETTE RECORDERS | 

If you're looking for a cassette type re- 
corder, write or call at wen nearest Encel 
Stereo Centre for an EMQ. We are not at 
liberty to reveal the current cash prices 
for popular cassette recorders through ad- 
vertising. 


AKAI RECORDERS ... ASK FOR AN 
ema! 


All AKAL models are in stock .. . M9, 
X4, 3000D, X355, X300 and 1710. Trade-in 
valuations and - end-user prices are more 


than just attractive at Encel Electronics. 
a wep a pe ae ne a 


GRACE TONE ARMS... FOR THE 
PERFECTIONIST! 

Two models of this sophisticated arm are 
available .. . the 12'' G-540L and the 14" 
G-560L. A gimbal type gyroscopic bearing 
is used — and the Grace arm will track 
suitable cartridges down to Ya gram with 
ease. A super light-weight head shell is 
supplied. Since this aim became avail- 
able at Encel Stereo Centres many tas- 
tidious enthusiasts have traded much 
more expensive arms of Continental 
origin. Encel pices atc: 


sales tax 5601 - $34, 50 


$42.50. G-540L 
THE COLTON 


NEW TONE ARM LIFT... 
“VARILIFT” ... ONLY $9.50! 

Fitted with a cranked lifting arm and 
push-button control the Colton ‘‘Varilift’ 
is hydraulically dampened; operation is 
particularly smooth. Rate of descent is 
adjustable. Fits all tone 

arms, 

Inc. sales tax $9.50 


Head Office: 


CELESTION “STUDIO SERIES" CO-AXIAL 
HIGH FIDELITY LOUDSPEAKERS 
Celestion 12 in. co-axial loudspeakers have 
been received most enthusiastically by 
audio enthusiasts and music lovers in 
Australia. Clarity, transient performance 
and attack are particularly satisfying. Both 
models feature co-axial tweeters with ‘elec- 

trical cross-overs at 4 kHz. 


. STANDARD 12" CO-AXIAL CX1512 
The Standard Model CX1512 has a fre- 
quency response Ponservarey quoted at 


are Hz. ane gulag 
at watts nce 

Price including Sales Tax $39. 50 

DELUXE 12’' CO-AXIAL CX2012 

The ‘Celestion’ Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re- 
sponse is conservatively quoted at 30- 
18,000 Hz. A special ‘Brilliance’ control 
operates in the tweeter circuit — the elec- 
trical cross-over is at 4 kHz. See reviews 
in the ‘‘Gramophone”, Bee April, ‘65, 


Sone, "65. ENGEL PRICE 
une, '65. 
Cate (inc. Sales Tax) . -_ $59.00 00 
” CELESTION “DITTONS" ARE NOW 
. AVAILABLE! 
Both tha ''Ditton 10" priced at $59 and the 
sew “Ditton 15" which sells at $89 have 


-roved very popular in Australia. Ask for 
plete specifications. 


MICAO DI DUST PICK- ups 
This most effective record cleaner auto- 
matically removes dust and 
static charges as the record 
Is being played 


MICRO TONE “ARMS OFFER OurT- 

STANDING VALUE! 
Designed to track effortlessly with the 
most sensitive and delicate cartridges, 
Micro arms accept SME and ORTOFON 
head shelis without modification. The 
Micro head shell accepts any standard 
‘2'" mounting cartridge. Vertical and 
horizontal movement is almost friction- 
free — tracking pressure is adjustable 
from 0.5 grams. Model MA88 (16) is 
priced at $35.50. Mode! MA77 (14"') and 
MA77S (12'') are only $29.50. Ence! prices 
include sales tax. 


LIFT NOW AVAILABLE FOR MICRO ARMS 
A tailored lifting/lowering device is now 


a eee all Micro arms. 
asily  titte preumatinall 

dampened action .... .. : $8.50 

WHARFEDALE SPEAKERS 

A complete range of world famous Wharte- 
dale sound reproducers is always available 
at Encel Stereo Centres write or 
call for an EMQ or a trade-in valuation. 
Models ele i 13, Super 5, oye 8, 
Super AS/ Super 12 RS/OD, 
WiAFRS. Wis/RS, PST/4, 8" Bronze 
RS/DD, 1° Bronze RS/DD, Golden 10 
AS/O0' ard the 12RS/DD. Complete en- 
Closures available include the ‘‘Oenton” 
and the "Super Linton”. 


SAVE WITH AN ENCEL QUOTE ON 
YOUR NEW SANSUI! AMPLIFIER 
The full Sansui range is available—and 
Encel end-user prices are most attractive. 
Trade-in vatuations on your old equipment 
are also at an all time high... so ask 
for a price now! Choose from the Models 
220, SOOA, 1000, 2000 and 3000A! 


LOOKING FOR AN ADC CARTRIDGE? 
SEE ENCEL etecragne WITHOUT 


A full range of renowned ADC cartridges 
is now available and Encel prices cannot 
be advertised. However you can overcome 
this tragedy by writing for a personalised 
quote or a trade-in valuation. You'll save 
more at Encel Electronics! 


en RT 


SOUND MODEL SAQ-505X — HIGH OUT- 
PUT STEREO AMPLIFIER FOR $119.50! 
anes output of the 505X is 25 watts 

R.M.S. in each channel into an 8 ohm 
speaker load. Frequency response is 20- 
20,000 Hz. plus or minus 1 dB. Sensitivity 
is 3 mV. for magnetic cartridges, ail 
normal controls are provided as well 
as tumble switches for 


{oudness, tumble, . Jvape $1 19. 50 


monitoring etc. 


431 Bridge Rd, Richmond, Victoria 3121. Tel. 42 3762. 


Sydney Store: 2. is 


ELECTRONICS (STEREO) 
PTY. LTD. 


257 Clarence Street, Sjaity: N.S.W. 2000. Tel. 29 4563, 29 4564. 
Australia’s Greatest Hi-Fi Centre 


“Wholesalers “Trade ins accepted 
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For instance, take our 

unique Triple-Rating concept. 

One resistor to meet 3 stability specs. 
How? 

Simple. The inherent qualities of 
glass-tin-oxide are such that 

power dissipation determines stability. 
Less power = more stability, 


like this: 
i _____OOOOOOeeeeEeEeEEEEOEOEOOOeO 
| , Semi High General 
| Rating at 70 C . Precision . Stebility . Puree 
oer eer — + —~ 
Electrosil TR4 Style resistors | VigW | yw yw 
| Electrosil TR5 Style resistors %, w y, w | vw 
Electrosil TR6 Style resistors yw % Ww 1w 
Electrosil TR8 Style resistors % Ww Iw 2w 
= a = 
| Load life stability: 2,000 hours at 70 °C 0.5% 1.0% 2.0% 
25,000 hours at 70°C 1.0% 2.0% | 3.0% 


Start saving money NOW by getting the new, low, prices of Electrosil resistors from your nearest CORNING distributor 


CORNING 


BoilevcetsRe Onan: Cus 


THE COMPONENT CAPABILITY COMPANY 
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Amateur Weather Pictures 


Amateurs in many countries are now receiving pictures from 

various weather satellites. How it is done and how it is 

started is told in this story taken from RCA “Electronic 
Age” and written by Morris M. Lewis, Jun. 


Early in this century, fledgling radio 
amateurs fiddled with receiving sets, 
made of such items as empty oatmeal 
boxes, curtain rods, and spent rifle 
shells, Hovering over their makeshift 
rigs to pluck faint signals from the air- 
waves, they were in the vanguard of 
a movement that has seen radio bloom 
into a science, typified by world wide 
communications and __ interplanetary 
space probes. 

Yet, this progress has by no means 
stunted amateur pioneering. The mod- 
ern-day counterpart of the amateurs 
of the early 1900s is the growing 
coterie of “space amateurs” in several 
countries who use rolling pins, inex- 
pensive electric motors, and similar 
makeshift gear, to receive pictures of 
the earth from TV-equipped TIROS, 
ESSA, and Nimbus weather satellites 
orbiting hundreds of miles overhead. 


On a single pass of a satellite over 
the eastern United States, for example, 
space amateurs now receive pictures 
covering areas from northern Green- 
land to the Yucatan Peninsula in Mex- 
ico. Many of these amateur-produced 
ae pictures contain startling detail, 
showing weather phenomena such as 
hurricanes and terrestrial features such 
as the St. Lawrence River, Long Island 
and the Florida Peninsula. 


The originator of this new space-age 
hobby is Wendell G. Anderson, a vet- 
eran radio amateur and an engineer 
at RCA Defence Electronic Products 
in Moorestown, N.J. Anderson received 
his first space pictures in 1964 on what 
he describes as “relatively crude equip- 
ment” hastily assembled in his base- 
ment. The photographs were good 
enough to spur him on to further ex- 
perimentation. 


The basement receiving station was 
put together primarily from a 30-year- 
old amateur radio set plus the usual 
surplus equipment accumulated by 
most amateurs. Also a common kitchen 
rolling pin, two electric motors costing 
$10 each, a second-hand microscope 
aria ge and an argon electric light 
bulb. The total outlay about $200. 


_The antenna was fashioned from a 
piece of wire mesh and a 30-foot length 
of copper tubing held in place by 
wooden dowels. Its vertical movement 
is controlled by commercial TV anten- 
na rotators. 


, By reporting on his early successes 
in an amateur radio magazine, Ander- 
son launched an entirely new hobby 
for radio amateurs. He now corres- 
ponds regularly with more than 150 
individuals in the United States, Can- 
ada, India, Italy, the Netherlands, 
South Africa, Turkey, and West Ger- 
many. 

Persons and groups interested in 
building their own satellite picture re- 
ceivers range from amateurs who have 
retired, to High school students, In fact, 
students at one technical school blend 
academic training with space-age in- 


terest by building a receiver each year 
as part of their electronics course. 

Anderson estimates that there are 
now about 50 amateur stations in op- 
eration with a similar number under 
construction. 

To receive a picture from the sat- 
ellite, Anderson tunes in the signals 
and records them on an ordinary home 
tape recorder. The impulses are used 
to activate the argon bulb, and the re- 
sulting beam is put “backwards” 
through the microscope to focus it to 
a sharp point. The beam is then aimed 
at unexposed photographic film affixed 
to the rolling pin, which is rotated by 
one of the electric motors. 


The rolling pin makes one revolution 
for each of the 800 TV lines that make 
up the satellite pictures. The exposed 
film is then processed in Anderson's 
darkroom. 


Many of the newer space amateurs 
bypass the darkroom process by using 
Polaroid cameras to record the pictures 
directly from an electronic scope. The 
recorder may also be by-passed if the 
Picture is produced directly on film or 
the Polaroid -positive as it is received 
from the satellite. Most amateurs pre- 
fer, however, to tape the signals so 
additional pictures can be produced 
from them. 

To practise the hobby, amateurs 
require a good background in elect- 
ronics plus a certain degree of ingen- 
uity. Some High school studentns who 
have attempted to build sets for their 
science fairs have found the project be- 
yond their limited know-how. 


Pictures can be received only from 


| _ 


Wendell Anderson with 
home-made _ antenna. 


those satellites equipped with Auto- 
matic Picture Taking (APT) equipment, 
such as the ESSA 6 launched in Nov- 
ember, 1967. The APT equipment was 
specially designed by NASA and the 
Enviromental Science Services Admini- 
Stration of the U.S. Department of 
Commerce to allow direct transmission 
to relatively simple receiving equip- 
ment. 


‘VenennncnnnanenccnnncnccconananccnnnnonenccnsnancncccsnnenccensccsocconaceccocononeuccnsaceuccocnsonceceessoccsoonencecceonancopecnncccosnsusccccossaccucnecnonsucnsnaccnousonnanensonnooccsosiggousotN 


TROPOSPHERIC PROPAGATION RESEARCH 


The successful application of frequencies above about 30MHz in terres- 
trial and space communication systems requires a knowledge of the refrac- 


tive-index variations in the troposphere. 


These variations are caused by 


changes in humidity and temperature and hence depend on meteorological 
conditions. Some research in this field is in progress in the Radio and 
Space Research Station of the Science Research Council, Slough, England. 
Workers at this laboratory have been carrying out direct measurements of 
the small-scale fluctuations of refractive index using a microwave refracto- 
meter On a large captive balloon or suspended from a helicopter. This equip- 
ment transmits the information to a ground station for recording and 


analysis. 


Many of these soundings have been combined with soundings of the 
troposphere with high-power radars and good correlation has been obtained 
between the irregular refractive-index structure and the location of radar 
echoes from clear air, the so-called “angel echoes.” The measurements have 
also been combined with observations of the fading on VHF beyond-the- 
horizon links so located that their mid-point was near the balloon and 
radar site. In this work remarkably sharp local gradients in the refractive- 
index structure have been observed in stratified layers. These play an im- 


portant role in “scatter” propagation. 


These studies are closely related to some work in progress in Aus- 
tralia: for example, in the Postmaster-General’s department on VHF and 
UHF propagation over Bass Strait. In addition, work at. the Weapons 
Research Establishmen, Adelaide, on acoustic sounding of the lower tropo- 
sphere shows evidence of a stratified structure very similar to that observed 


in the work in England. 


(See also our cover picture and cover caption on page 1). 
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High Compliance tweeters | High Compliance wide range speakers 
FT-502 


SPECIFICATIONS - 

Size 50mm (2in) 

+Iimpedance.. 8 or 162 

Frequency Range  2,000~20.000¢ s 
Sensitivity’ 100 4B 

Power 30W max., 8W nom 

Dimensions . 82x 82mm. 29mm depth 
Magnet Weight. 193g (6.81 02). Ceramic 


Weight: 615g (134 Ibs) - < Price $14.64. 
Price $8.04. FE-103 iaapPage FE-163 Plus Sales Tax 
Plus Sales Tax $1.68. esi Sales: sax $3.05. 
$1.04, 
Size: 100mm (4 in.) Size: 160mm (6% in.) 
‘ *Impedance: 8 or 162 *Impedance : 8 or 162 
. Y Resonant Frequency (f,): 65~95¢/s Resonant Frequency (f,): 40~60c’s 
High Compliance woofers Frequency Range: f,~18,000c/s Frequency Range : f,~ 20,000 c/s 
Sensitivity : 96 dB Sensitivity: 98 dB 
FW-162 Power: 5W max., 3W nom. Power: 10 W max., 5W nom. 
=. Dimensions : 105x105 mm, 46.6 mm depth Dimensions : 166 x 166 mm, 73.7 mm depth 
Magnet Weight: 193g (6.81 0z), Ceramic Magnet Weight: 398 g (14.04 0z), Ceramic 
SPECIFICATIONS Weight : 630g (13, Ibs) Weight : 1,260 g (234 Ibs) 
Size: 160mm (6% in) 
*Impedance : 8 or 16Q e 
eaeuant Frequency (f,) - 40~S50cs Coaxial speakers 
Frequency Range : f,~2.000c s 
Sensitivity: 97 dB FX-201 FX-200 G2 
Power: 30W max., 10W nom a 
Dimensions : 166 « 166 mm tT 
81.6 mm depth 
Magnet Weight : 500g (1% Ibs), Ceramic \ 
Weight: 1,660 g (3'4. Ibs) 
Price $12.00. 
Plus Sales Tax $2.50. 
Oy x 
we \ " we 
vo ip th 
R 7 RAN 
ww ; 7 price $21.60. 
Prices $23.88. Plus Sales Tax 
SPECIFICATIONS Size: 200mm (8in.) Plus Sales Tax $4.98, Size: 200mm (8 in.) $4.50 
Size : 200 mm (8 in.) *Impedance : 162 *Impedance : 16 Q ccs 
*impedance : 8 or 162 Resonant Frequency (f,): 45~75c's Resonant Frequency (f,): 45~75c/s 
Resonant Frequency (f,): 30~40 c/s Frequency Range: f,~18,000c’s Frequency Range: f,~ 18,000 c/s 
Frequency Range: f,~2,000c/s Sensitivity: 101 dB Sensitivity: 101 dB 
Sensitivity : 98 dB Power: 10W max., 5W nom. Power: 10W max., 5W nom. 
Power: 45W max., 15 W nom. Dimensions : 206 «mm, 137.5 mm depth Dimensions : 206 mm, 140.7 mm depth 
Dimensions : 208 x 208 mm Magnet Weight : 240 g (8.46 02) Magnet Weight: 234g (8.21 oz) 
90.8 mm depth Weight: 2,200 g (47¢ Ibs) Weight: 2,200 g (47% Ibs) 
ight : 4 Ibs), Ceramic 
Woe: 2904 We aa 2-way network 2 or 3-way network 


Prices $23.64. 
Plus Sales Vax $4.93. 
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Double-cone speakers LC-100 
oan aiae xk 
$1.38. 


PW-65A 
Crossover Freq.: 2,500 or 3,500 c/s Crossover Freq.: 350 or 700c/s, 2,500 or 5,000 c/s 
Size: 160mm (6', in.) Impedance: 16Q Impedance: 8 or 16Q 
*Impedance: 8Q Attenuation : 6 dB/oct. Attenuation : 6 dB/oct. 
Resonant Frequency (f,) : 70% 100¢ s Dimensions : 63.1 ¢mm, 69mm height Dimensions: 83 Hx 200 Wx 134mm D 
Frequency Range: f,~15,000c s Weight : 280 g (9.88 oz) Weight: 1,430g (3 4 Ibs) 


Sensitivity : 97 4B 
Power. 6W max., 5W nom 
Dimensions : 164.9<5mm, 86.2 mm depth 


Price $22.20. 
Pius Sales Tax $4.63. 


Magnet Weight: 77.6 (2.73 02) tweeter 
Weight: 476g (1'% Ibs) 

Pri 04. 
Price $6.60. FHT-1 rece eu ueee 


Plus Sales Tax $2.30. 


Plus Sales Tax $1.35. timpedance: 16Q 


Frequency Range: 2,500~ 16,000 c/s 

Sensitivity : 100 48 

Power: 10 W max., 5W nom. 

*at 400cs; tat 3,.000cs Dimensions : 110 mm height, 95mm depth 
FHT-1 Weight: 330 g (11.75 02) 


ZEPHYR PRODUCTS PTY, LTD. 


70. BATESFORD ROAD, CHADSTONE, VICTORIA 


(SOLE AGENT) 
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AUSTRALIA'S 13-CHANNEL TV SYSTEM 


...an outline of its development 


The television service available in Australia is of a high 

standard and, except for a few difficult locations, compares 

more than favourably with that available to viewers over- 

seas. The decisions concerning channel allocations which 

have contributed in large measure to this situation, are 
outlined in this article. 


By Brian Carroll 


The allocation of the channels for 
television services is the responsibility 
of the Australian Broadcasting Control 
Board, established by Act of Parlia- 
ment in 1949. At that time, television 
was still seven years away in Australia, 
but one of the immediate duties of the 
Board was to plan for the introduction 
of a public television service. The need 
for careful Pisnning in the allocation of 
frequencies for television had already 
been amply proved in other countries, 
nOtably in the U.S.A., where the situa- 
tion was anything but orderly. In that 
country, the Federal Communications 
Commission had to place a complete 
embargo on new stations until the mess 
which had developed could be sorted 
out. Even so, they had to resort to a 
dual system, with VHF stations side by 
side with UHF stations. 

When Australia first looked at tele- 
vision channels, the Chifley Govern- 
ment had a simple answer to the 
problem, There would be only national 
television, and no more than three 
channels would be needed for that. In 
its first report, the Control Board 
Observed that these could be provided 
ip the 178 ta 200MHz band, Addi- 

nearby c could made 
available later if they were needed. 

This particular plan never got off 
the ground, because the Chifley Gov- 
ernment lost office at the 1949 elec- 
tion. Menzies took over in Decem- 
ber, 1949, and by February, 1950, the 
Control Board had already reported 
on ways of implementing the new 
Government's policy of issuing tele- 
vision licences to private enterprise. 

This meant that more channels 
would be needed. So the Board set 
about finding them. By stretching the 
band already set aside, it would be 
possible to fit five channels between 
174 and 216MHz. There was also a 
good prospect of getting two more 
between 47.5 and 70MHz. Even at this 
early stage the Board had discussed 
the 90 to 108MHz band and its likely 
value for an FM service. It said, “al- 
though reserved for frequency modula- 
tion broadcasting it had not so far 
been used to any extent for this pur- 
pose.” All told. this made a total of 
nine channels, which seemed likely to 
meet Australia’s needs. At that time, 
the United States had 12 channels, the 
United Kingdom five. 

When the Royal Commission on 
Escher pipe in 1953, it took an 
interest in the frequency position. It 
asked the Control Board to prepare a 
number of specimen assignment plans, 
so it could assess what sort of service 


would be available from the seven 
channels definitely available. It was 
not, at this point, seriously considering 
using the FM band. 


One of the Board's plans began by 
setting aside three channels for each 
capital city, and two for Newcastle. 
This meant that every town with over 
5000 people could have one channel, 
but many of them would not be able 
to have two. 


Another plan allocated five channels 
to capital cities. This left a shortage 
for other places. Many towns of over 
5000 people just would not be able to 

t a channel at all. Even fewer would 

able to have two. 


There was some pressure on the 
Royal Commission to recommend 
parallel development of VHF and UHF 
from the very beginning. This came 
mainly from the Australian Federation 
of Commercial Broadcasting Stations. 
But the Commissioners thought it 
better to recommend that initially tele- 
vision should be limited to WHF 
channels. Steps should be taken to en- 
sure that more VHF channels were 
made available, if that were at all 
possible, Now they too had their eyes 
on the FM radio channels. And to 
ensure systematic development, an 
immediate frequency assignment plan 
should be worked out, they said. 


Once the Royal Commission 
was over, the Australian Broadcasting 
Control Board (A.B.C.B.) settled down 
to the chore of working out such a 
plan. First it had to clear up the 
matter of just which channels would 
be available. Talks between the Board, 
Post Office, and other users of channels 
started in June, 1954. A new 10- 
channel system emerged from these 
discussions. These channels and their 
frequencies are listed in Table 1. So 
far, the FM channels had escaped. 
And it did not seem important at this 
stage that Channels 4 and 5 would not 
become available until July, 1963. 


Based on this 1!0-channel system, 
the Board worked out an elaborate 
frequency i ent .plan. Each 
capital city four channels, and 
every town with over 5000 people had 
coverage from at least two. It is 
interesting to look back on this plan, 
in the light of subsequent events. Once 
television started, actual coverage 
of metropolitan stations turned out to 
be rather more widespread than origin- 
ally expected, so there was no need to 
adopt the early proposals to have tele- 
vision stations in such places as the 
Blue Mountains and Geelong. 
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TABLE 1 


Ten-Channel Frequency Plan used 
from 1954 until 1960. 


Channel MHz 
49-56 
63-70 
85-92 
132-139 
139-146 
174-181 
181-188 
188-195 
195-202 

209-216 

Channel 3 was limited to use in in- 

land country areas only. Channels 

: a : were not available until July 


TABLE 2 


Thirteen-Channel 
used since 


Channel 


Frequency Plan 
1961, 

MHz 
45-52 * 
56-63 * 
63-70 ¢ 
85-92 § 
94-1018 
101-108 § 
137-144 * 
174-181 t 
181-188 + 
188-195 § 
195-202 + 
10 208-215 + 
11 215-222 * 


*available from January 1, 1962. 


t already in use. 
§ available immediately. 


OerwnAUuUawWwned 


When the first television sets were 
made in Australia, this 10-channel 
system was in force. Hundreds of 
thousands of sets were made to these 
standards, and they were used for the 
introduction of television in all six 
capital cities. 

Channel 2 was allocated to the 
national station in each city, and 
Channels 7 and 9 to the commercial 
stations, Perth had only one commer- 
cial station, which was allocated Chan- 
nel 7. Hobart’s only commercial station 
was given Channel 6. 


So far so good. But once the 
A.B.C.B. began to look at starting 
television services in the country, it 
was made clear that some technical 
problems had to be faced. Country 
television was coming soOner than ex- 
pected, so the fact that Channels 4 
and 5 would not be available until 
July, 1963, could throw a spanner in 
the works. There were even sugges- 
tions that Channel 4 might not be 
available at all. 

In April, 1960, a conference was 
held to discuss the frequency issue. 
The 40 experts who attended repre- 
sented not only the A.B.C.B. but the 
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_ is the 
miniature 


So attractive, so portable, 

so much wonderful sound— 

Mini-fi gives you a hundred and one 

fine hi-fi features. 

Attractively proportioned at 14” x 8” x 8”, 
superbly finished in distinctive teak with a 
handsome acoustic cloth to match all decors, 
fitted with the powerful new 

Rola pneumatic surround woofer 

and brilliant 5-X tweeter for breathtaking 
response from 35 Hz to 19000 Hz, 

and capable of handling 15 Watts RMS 

for the most exciting sound— 

Mini-fi is indeed a great miniature system. 
See and hear Mini-fi at your leading audio centre— 
it has so much to offer! 


bac? é ® 
For additional information please contact 
Rola Division 
The Boulevard Richmond Victoria 3121 


Telephone 42 3921 Telex 30383 
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NSW PlesseyComponents Rola Division 
PO Box 2 Villawood 2163 Telepnone 720133 AC9I5 


P.M.G.’s Department, the A.B.C., the 
C.S.1.R.O., applicants for the first 13 
country licences, set manufacturers, 
and existing television stations, 


Their most important quandary was 
whether the UHF band was to be 
used, or if television was to be kept 
within the VHF band. It was decided 
that provided adequate channels could 
be found to develop television within 
the VHF band, then this was the 
better course. For one thing, the public 
already had something like a million 
VHF sets. Moreover, the industry was 
already familiar with VHF techniques, 
so it seemed a more efficient and eco- 
nomical service would result from keep- 
ing to VHF parts of the spectrum. 


At that time, the nine avaibable 
channels—Channel 4 had been written 
off—were enough to provide an addi- 
tional channel in each capital city, and 
two stations in all other places. If the 
FM radio bands went over to tele- 
vision, the two extra channels would 
make it possible for all provincial 
areas to have three stations. 


But if a long view were to be taken, 
it seemed better to have a system which 
permitted five stations in each capital 
and four in each provincial area. All 
this needed was a seemingly modest 
increase from 11 to 13 channels, 


A decision had to be made. If 
sufficient VHF channels could not be 
found, it would be necessary to go into 
the UHF bands, where 45 channels 
were reserved for television, And if 
it were necessary to use UHF, there 
were strong reasons for developing 
country and provincial areas in UHF. 
This would avoid problems of inter- 
mixture which would occur if the deci- 
sion were put off. 


Happily, a solution was found. The 
Board’s report and recommendations 
were sent to the Postmaster-General, 
who announced in December 1960, 
that a new 13-channel system would 
be adopted for Australian television. 
These channels and their frequencies 
are listed in Table 2. Of course, this 
meant that the FM radio channels 
had to go. 


There were some quite ingenious 
aspects to the new system. It carefully 
avoided any change to established 
station frequencies. Channels 2, 6, 7, 
9 were not altered. Ten-channel sets 
would still work quite satisfactorily 
for their metropolitan owners. They 
would also work on Channels 3 and 
8, which were not altered, They would 
very likely be satisfactory for the new 
Channel 10, which was Only 1MHz 
different from the old channel. 


Still, there were some problems. Six 
of the 13 channels were completely 
new. So viewers with 10-channel sets 
in areas where these channels were 
allocated would not be able to get 
all available stations, unless they had 
their sets modified. In the initial stages 
this applied mainly to national stations 
—Newcastle’s A.B.C. station was given 
Channel 5, the Illawarra station Chan- 
nel 5A, the New South Wales Central 
Tablelands area Channel 1, Bendigo 
Channel 1, the Latrobe Valley Channel 
4. Since most of these areas were new 
to television, there were not many 
10-channel sets in them. 


Biggest of all such problems in the 
first allocation of channels under this 
new plan was that faced by the com- 


SOUCEDEUAEYORSEUATCASETUASTAASRE NCUA USCAE SCAT EEDA ACO U AEE PLANED NATO OE CA SEDER 4 


Spiders not yet obsolete 


Spiders are still in demand in Britain. 
Their strong and extremely fine threads con- 
tinue to be used for markings in optical 
instruments such as theodolites. Photographic 
printing and vacuum deposition of metals 
on glass have taken over from spider webs 
in new instruments, but the threads—0.0003in | 
diameter—are still required for repairing old 
instruments. Vickers Ltd., of north-east Eng- 
land, conducts an annual hunt for a spider 
work force, and here an apprentice at the 
firm is practising the approved method of 
inducing spiders to sign up. Unfortunately, 
when this picture was taken, the females of 
the species Epeira Diademata — the unpaid 
non-union labour which produces just the 
web needed — were not looking for employ- 
ment and as a suitable specimen living au 
natural could not be found, a spider already 
gainfully employed by the company was used 
for this demonstration. 


mercial station at Wollongong. It was 
allocated Channel 4. Yet Wollongong 
was one area with a fairly high pene- 
tration Of 10-channel sets, because re- 
ception from Sydney was good enough 
to have encouraged many people to 
install television receivers, Since they 
already had a chOice of three stations, 
there was not a high incentive to buy 
a new set, or even have their existing 
one modified. It was a problem that 
took the Wollongong station years to 
Overcome. 


Some new technical requirements 
applied to provincial stations. Even 
with 13 channels, there was a need 
to husband them carefully. So as well 
as directional aerials, some of the new 
stations had vertical polarisation, and 
frequency offsets from the standard 
channel. These measures could enable 
pairs of co-channel stations to operate 
at moderate spacings with minimum 
mutual interference. 


Commercial stations at Shepparton 
and Ballarat were cases in point. Al- 
though fairly close together, both sta- 
tions would use Channel 6. Ballarat 
would use horizontal polarisation, and 
its aerial would minimise radiation in 
the direction of Shepparton. Sheppar- 
ton would have vertical polarisation 
and its aerial would minimise radiation 
in the direction of Ballarat, As well as 
at Shepparton, there would be vertical 
polarisation at Canberra, Orange, 
and Bendigo. 


Some of the frequency offsets were 
necessary to avoid interference with 
radio services close to the television 
sites. They would have no noticeable 
effect on the tuning of television 
receivers. But they would make it pos- 
sible to use that channel in that place. 

(EDITOR'S NOTE: Areas in which 
vertical polarisation is used have had 
some trouble with ghosting, notably the 
Cooma district of N.S.W. Latest re- 
ports indicate that the A.B.C.B. is now 
considering the use of translators in 
the areas worst affected by ghosting.) 

Once the 13-channel system settled 
down it seemed to have solved most 
of the frequency allocation problems 
for a long time. From the beginning 
of 1961, all new sets were made to 
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As people re- 
placed their existing sets, the likely 


revised specifications. 


usefulness of the new channels in 
metropolitan areas began to increase. 


But the process was not quick 
enough to solve all the problems. 
When it was decided that Sydney, 
Melbourne, Brisbane and Adelaide 
were ready for their fourth television 
channel, the question Of a channel 
arose, In Sydney and Adelaide the 
problem was fairly easily solved. Chan- 
nel 10 was allotted. 


No such solution offered in Mel- 
bourne and Brisbane. Channel 10 had 
already been issued to stations at Tra- 
ralgon in Victoria, and Toowoomba, in 
Queensland — each too near the capi- 
tal for that channel to be used. 


When Channel 0 was allotted to 
these cities, there was a rumpus, be- 
cause hundreds of thousands of sets 
would not be able to receive it unless 
they were modified. The Postmaster- 
General found it necessary to issue a 
long statement about the technical 
aspects which led to the decision. He 
remarked that in Britain, millions and 
millions of one-channel sets had to be 
modified when the commercial] stations 
started. 


In Melbourne, Channel 0 embarked 
on a massive newspaper advertising 
campaign, urging people to trade in 
their ten-channel set or have it con- 
verted. By the time the station started 
regular transmission, 67 per cent Of 
Melbourne sets could get Channel 0. 
Eventually, time took care of the prob- 
lem. Nowadays there are not too many 
sets left in Melbourne or Brisbane that 
are not able to pick up Channel 0. 


With these few difficulties, the 1960 
revision of television frequencies seems 
to have worked well enough. Some- 
thing like 95 per cent of Australians 
now have a choice of at least two 
television programs. Many have a lot 
more, Those who live in the metropoli- 
tan areas have at least four. Occasional 
lucky viewers live close enough to a 
capital to get its four stations, and 
far enough into the country to bring 
in two or three more. Those isolated 
areas that are still without television 
are not likely to have trouble ir get- 


ting television frequency channels 
assigned to them. =| 
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We need only your ‘idea’ sketch to start 


New from STC: Australia’s 
most advanced and complete 
printed circuit service. 


Now the efficiency and design 
of your own circuits can benefit 
from STC’s vast world-wide ex- 
perience in this field... at no 
extra cost to you. Starting with 
as little as your basic sketch, 
we Offer far more than the usual 


2 


follow-the-line translation of 
ideas. As part of our complete 
service, STC engineers will 
check your design thoroughly, 
often suggesting improvements 
and modifications (if necessary) 
which can result in greater 
efficiency and savings in pro- 
duction cost. We can help 
design your own circuit from 
scratch. STC printed circuits 
are manufactured to world 
standards using the latest ITT 
equipment, and STC ‘Epocor’ 
epoxy/copper laminated 
board. (Far more stable than 
synthetic resin board, virtually 
unbreakable, and very compe- 


7 ITT 
world-wide communications and electronics 


ASSOCIATE 
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titive with costly imported 
boards.) Our quotations are 
free, and we need only your 
sketch to start. 


For details, contact: Des Con- 
nors, Components Division, 
Standard Telephones & Cables 
Pty. Limited, Moorebank Ave., 
Liverpool, N.S.W. 2170. Phone 
Sydney 602.0333 or phone 
Alan Brodie, Melbourne 
480.1255, Canberra 49.8667, 
Bob Heelan, Brisbane 47.4311, 
Grahame Eime, Adelaide 
51.3731, Roy Down, Perth 
21.6461, Noel Pettifer, New- 
castle 61.5172, Bill Norris, Wol- 
longong 27974. 


ESI4A 


NEW THEORY OF SOLAR SYSTEM FORMATION 


British cosmologist Professor Fred Hoyle, noted for his con- 

troversial theories, has again given astronomers cause for 

reflection by propounding a new theory, concerning the be- 

ginning of our solar system, which is at variance with gen- 
erally accepted ideas. 


According to “orthodox” theory, the 
Earth and the other planets were 
formed in a relatively cold state and 
have somehow got warmed up since. 
At one time astronomers thought that 
the planets were formed when another 
star came too close to our own Sun 
and pulled a great streamer of gas 
out of it, which later solidified and 
split up into the planets. But today 
most people believe that no other star 
had to be involved. Both the Sun and 
the planets were formed when a huge 
cloud of gas contracted under the 
influence of gravity. Up till now, it 
has been generally agreed that this 
cloud of gas was cold and so the 
planets were formed as cold objects 
when they condensed out of it. The 
fact that the Earth has ae hot, molten 
core, according to this established con- 
cept, is due to events since it was 
formed, 


Recently, the distinguished British 
cosmologist and mathematician Pro- 
fessor Fred Hoyle, with his colleague 
N. C. Wickramasinghe, has put for- 
ward a new theory which states that 
the Earth and other planets were made 
hot, and have cooled down since. The 


theory may be supported by recent 
startling evidence, from photographs 
taken from Lunar Orbiter spacecraft, 


that the Moon has been in frequent 
volcanic eruption, over riods of 
many millions of years, and may even 
still have a hot core like the Earth. 
Professor Fred Hoyle’s new version 
of the creation of the solar system 
begins in the usual way, with a cloud 
of gas much bigger than today’s 
system. The cloud contracted under the 
influence of its own inward-pulling 
gravitation — and this gravitational 
energy turned into heat. Hoyle’s calcu- 
lation shows that by the time the cloud 
had shrunk to a hundred million miles 
across, its temperature would have 
gone up to 3000° or 4000° Centigrade. 


To an astronomer somewhere else 
in space, the cloud would then have 
looked like a very bright star and 
Hoyle points out that this is a familiar 
stage in the life history of stars as 
observed from Earth, their so-called 


over-luminous phase. At this stage the 
speed of the inward collapse would 
increase and as the cloud shrank, so 
it would have rotated faster and faster 
—just as an ice-skater spins faster and 
faster if she draws her arms _ in. 
During this spinning, something like 
five-sixths of the original mass of the 
cloud was thrown out into space. 

Out of what was left, the planets were 
formed. Not immediately—the rapid 
spinning first made the contracting 
cloud of gas spread out again, into a 
disc about the size of the present solar 
system. The. outer edge of the disc 
would have been quite cold but the 
centre would still have been above a 
thousafd degrees Centigrade. Out at the 


Professor Fred Hoyle 


iron would have been hard and solid 
and as Professor Hoyle points out, it 
is difficult to understand how that iron 


Saturn seen through the Mt. Wilson 100 in telescope 


edge of the spinning disc, oxygen and 
nitrogen would liquefy in the cold, and 
carbon dioxide would turn solid, which 
is why, according to Professor Hoyle, 
Uranus and Neptune seem to be made 
of precisely those materials. Towards 
the centre of the disc, magnesium oxide, 
silica and iron would have condensed 
and so we find that the inner planets, 
especially Venus and the Earth, contain 
most of the iron in the solar system. 
The theory also explains something 
which used to puzzle astronomers, 
namely, why is nearly all the iron in 
the Earth in the middle? If the Earth 
was cold when it was formed, then the 


could have managed to sink through 
to the centre. But if the iron was col- 
lecting at a high temperature, in .a 
semi-molten plastic state, then it is 
much easier to understand how it flow- 
ed into the middle. We still have to 
explain how the hot Earth managed to 
collect volatile compounds and gases. 
such as water, carbon. dioxide and 


nitrogen. According to Hoyle, this 
happened later. As the cloud of eas 
finished its contraction into the Sun 


we know today, the Earth and the other 
planets around would have cooled and 
“mopped up” any debris. (‘“Spectrum,” 
No. 50.) | 
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They CLIP IN and 
stay put: ‘Lock-fit’ 


Now available for 
incorporation in new 
equipment designs 


Mullard announces a complete breakaway 
from tradition ...a family of ‘lock-fit’ 
transistors which offer three important 
advantages: 1—Self-locking pins. 2— 
Self-orienting shape. 3—Epoxy resin body. 
Now you just push a ‘lock-fit’ transistor 
in and it stays there until soldered. 

Let us give you more details on the 
ease of mounting ‘lock-fit’ transistors 
into printed wiring boards. 
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Transistors 


+ 


‘from Mullard 


These diagrams show details of ‘lock-fit’ pins and function 


of three ‘locks’ when used with E-grid and the more closely 
spaced €-grid printed wiring boards. 
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CEO CM SPECIAL 


FEATURES 


LOCKFIT 


TYPE DESCRIPTION 


BC147 G.P. n-p-n 45 200 220 125-500 2.0 Typ. N.F. 2.0dB 
BC148 AF n-p-n 20 200 220 125-900 2.0 Typ. N.F. 2.0dB 
BC149 Low Noise n-p-n 20 200 220 240-900 2.0 Typ. N.F. 1.8dB 
BC157 G.P. p-n-p 45 200 220 75-260 2.0 

BC158 AF p-n-p 25 200 220 75-500 2.0 

BC159 Low Noisep-n-p 20 200 220 125-500 2.0 Typ. N.F. 2.0dB 
BF194 Mixer Osc. n-p-n 20 30 220 115* 1.0 Typ. N.F. 2.0dB 
BF195 IF Amp. n-p-n 20 30 220 67* 1.0 Typ. N.F, 3.5dB 


Mullard-Australia Pty. Ltd. 


35-43 CLARENCE STREET, SYDNEY, N.S.W. 2001. PHONE: 29 2006 
123 VICTORIA PARADE, COLLINGWOOD, VIC. 3066. PHONE: 41 6644 


Associated with MULLARD LIMITED, LONDON M215 
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PULSE CODE MODULATION TV 


. . . BBC research shows promise 


In the U.K., engineers of the British Broadcasting Cor- 

poration have been experimenting with a system of pulse 

code modulation for broadcast television. The results ob- 
tained so far have been very encouraging. 


The electrical signal which contains 
all the information needed by a televi- 
sion receiver to reconstruct picture and 
sound is exceedingly complex—par- 
ticularly when information about 
colour, as well as brightness, is present. 
Because of the large amount of infor- 
mation crammed into the signal, 
changes in brightness, colour and the 
like are often represented by only 
subtle changes in the signal, and are 
consequently all too easily affected by 
small disturbances. 

For these reasons, transmission 
routes have to be continually checked 
by skilled engineers so that any neces- 
sary corrections can be made. Also, 
the processing operations which have 
to be applied to the signal, such as 
mixing and flading, coding of colour 
signals and standards conversion, call 
for complex equipment. 

Television engineers have known for 
a long time that many of these prob- 
lems could be overcome by using digi- 
tal techniques. When information is 
transmitted in the form of a series of 
pulses, the only requirement at the 
ultimate destination is the presence 
of a pulse. For data-processing opera- 
tions, transmission characteristics of 
the route over which the signal has 
travelled have relatively little signifi- 
cance; the shape of the pulse can be 
changed considerably before it becomes 
unrecognisable as a pulse. For data- 
processing operations, digital tech- 
niques are now generally accepted as 
the best approach. 

Such arguments apply to telephone 
channels, and the British Post Office 
has already said that one digital tech- 
nique — binary pulse code modulation 
(PCM) — will be the basis for future 
telephone network design. Although 
PCM techniques have been known for 
some time, only recently, with the 
development of reliable, high-speed 
semiconductor devices, have such 


Sections of two monitor 
pictures showing the 
results obtained with PCM 
systems using a four bit 
code quantised into 16 
brightness levels (left) and 
a six bit code giving 64 
quantised levels. (Because 
of limitations in the print- 
ing process, the tonal dis- 
tortions in the left hand 
picture may not be as 
evident as in the original 
photograph.) 


methods been a practical proposition. 
By the same token, TV has had to 
wait until now. 

Working in the B.B.C. research 
department, V. G. Devereux and E. R. 
Rout have recently developed equip- 
ment to convert television signals from 
analogue to binary PCM form. 

Using the PCM technique, a signal 
is “sampled” at regular intervals, and 
its value converted into a series of 
pulses representing a binary code. The 
rate of sampling needs to be about 
twice the bandwidth of the signal in 
theory, but practical considerations 
raise this about 20 per cent. The 625- 
line television signal (5.5MHz) needs 
therefore to be sampled about 13 mil- 
lion times a second. 


comparators 


reference voltages 


subtractor 


to next section 
of cofiverter 


digital to 
video converter 


The number of pulses required per 
sample — the “bit rate” — obviously 
determines the number of values which 
can be coded. The B.B.C. workers have 
shown that seven or eight bits per 
sample are required for a high quality 
television signal, allowing quantising 
of the signal into 128 or 256 levels. 

With four bits, giving 16 brightness 
levels in the final picture, obvious dis- 
tortion occurs. With six bits, as in a 
prototype equipment already built, the 
64 allowable brightness levels make any 
such effects difficult to detect, except 
in some critical scenes. 

The equipment consists of two 
parallel types of converter in series, 
the first determining the three most 
significant binary digits, and the 
second, the three least significant digits. 
After cOding, the three most 
significant digits are reconverted to 
analogue form and subtracted from 
the original signal, the result being fed 
to a second converter. (“Engineering,” 
Mar. 18 1968.) 


clock pulses 


ist 


bit 
coding 2nd| digital 
unit | | | bit Output 
3rd 


The converter built by BBC research engineers, for 6-bit coding, is 

of serial-parallel design. The three most signicant digits are extracted 

by a parallel converter, in series with another for the three least 
significant digits. 
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Bill Bigg 

is behind 
advertising 
that 
switches on 


Sales 
year round 


Bill stocks, displays and 
sells ‘Eveready’ Batteries 
all year round. He’s no fool. 
He knows that ‘Eveready’ 
Battery sales aren’t just a 
seasonal thing. They go on 
strong all year long. That’s 
because ‘Eveready’ 
Batteries advertise year 
round. (The only dry battery 
advertised on TV.) And 

that makes Bill as happy 
as Larry. There’s the low 
cost standard all-purpose 
silver label battery for 
torches, toys and 
transistors. And the 
premium red label battery 
especially for extra long life 
in transistors and toys. 
Stock up for year round 
sales. Be like Bill Bigg— 
he sells big. 
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TRADE MARK 


BATTERIES Products of 


UNION 
CARBIDE 


‘Eveready’ and ‘Union Carbide’ 
are registered trade marks. 
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PROGRESS WITH ELECTRONIC 


AIDS FOR THE DISABLED 


Electronic devices to assist blind and disabled persons are 

numerous, Gnd have been reported on many occasions in 

this magazine. Nevertheless, some recent developments in 

this field show such rapid progress that we make no apolo- 
gies for presenting the two stories below. 


Perhaps the most startling develop- 
ment to date is an atte to provide 
artificial sight for blind rsons, 
described in the July 11, 1968, issue 
of “New Scientist”: 

Experiments carried out in Cam- 
bridge which have enabled a blind 
woman to receive visual information 
fed directly into her brain are said 
to indicate that it may eventually be 
possible for blind le to avoid 
obstacles when walking and to read 
print and handwriting at almost normal 
seo: he i a ge of 

“Journal o ysiology, . Ss. 
Erfindi and W. S. Lewin, of Cam- 
niversity and the United Cam- 

bri Hospitals, describe how they 
an electrode sheet inserted inside 

the skull, The electrodes made contact 
with the surface of the visual cortex 
and gave the patient the sensations of 
seeing light when they were electrically 
energued, Eighty electrodes were each 
connected to coils incapsulated in a 
sheet of silicon rubber under the skin. 
The electrodes were excited by trans- 
mitting coils placed on the scalp 

ly above the electrode coils. 


These experiments, although very 
crude, may, like similar ones carried 
out e re, lead in the very distant 
future to the only real solution to the 
problem of blindness. It is true that 
very encouraging results have been 
achieved with devices such as Professor 
Kay’s ultrasonic torch (see “Eyes for 
the Blind,” “Electronics Australia,” 
Feb., 1966); but these devices offer 
only a very limited solution to the 
problem. Like the white cane, they hel 
the blind man find his way sodnd, 
but they can in no way be thought 
of as a replacement for the natural 
sight he has lost. Providing a real sub- 
stitute for sight almost certainly means 
finding a way of getting electrical sig- 
nals directly into the brain and prefer- 
ably of making as much use as pos- 
sible of the brain’s highly effective 
data-processing systems. It is unlikely 
that this can be done by 
way of the ear or any of 
the sense organs. The information to 
be handled is enormous. The optic 
nerve, for example, is believed to be a 
bundle of about one million paths and 
the visua] data are not stored, but 
afte processed on line — an incredibly 
complex operation, far beyond that 
of any of today’s computers. 

One of the workers in this 
field, Professor Armando del 
Campo, of the National University 
of Mexico, has been experimenting with 
a series of photosensitive elements 
that convert images into complex 


electrical signals, which are introduced 
into the brain through the tri-geminal 
nerve, the fifth cranial nerve, 
and produce a series of sensations in 
bhack, ey and white. He says 
that a blind person can move round 
in a_ satisfactory manner, avoiding 
trees, lamp posts, ground obstacles etc., 
and can find objects on a table from 
the amount of light they reflect. Light 
— and bright things are easy to 
ind. 


PILOT in use, 

showing how the 

light beam can be 

controlled by slight 

movements of the 
head. 


No useful information could be 
given to Dr Brindley’s patient, but 
when signals of appropriate strength 
and frequency were applied she experi- 
enced sensations of light at various posi- 
tions in the visual field. Sensations 
produced by two electrodes one 
tenth of an inch apart could be dis- 
tinguished, which suggests that 
enough electrodes coul be em- 
planted to enable a_ patient to 
discriminate patterns, Six hundred 
electrodes activated by an _ auto- 
matic page scanner should,  ac- 
cording to Dr Brindley, allow a person 
to achieve normal reading speeds. 
Clearly there is a very, very long way 
to go yet; but, as del Campo has said 
corticogenic vision as it is called, may 
not be quite the far fetched idea it 
once was. 

An advanced system designed to 
enable disabled persons to undertake 
a range of everyday tasks, including 
typing, is described in the May, 1968 
issue of “Design.” While the light 
poet pone! system used is not 
new, the availability of the equipment 
as a manufactured item represents a 
significant step in the rehabilitation of 
disabled persons. A feature of the 
equipment is its versatility, which en- 
ables further functions to be perform- 
ed by the addition of modules. The 
report says: 

The device, known as the PILOT 


(Patient Initiated Light Operated Tele- 
control) system has been developed by 
Hugh Steeper Ltd. of Roehampton, 
U.K, Basically, it consists of light- 
sensitive cells which, when triggered 
off by a light beam, will activate any 
electric appliance or any facility (like 
opening and shutting curtains) that can 
be electrically operated. In this way, 
even tetraplegics and quadraplegics can 
given a considerable amount of 
environmental control without having 
to exert much effort or undergo any 
extensive training. They do not, for 
example, have to suck and blow, nor 
do they have to learn a complicated 
code. All that is needed is the ability 
to move the head (or another part of 
the body) five degrees. 
The Pilot system was developed ori- 
ginally for use with a Facit electric 


typewriter, when a frame of electric 
cells representing the normal symbols 
found on a typewriter keyboard is plac- 
ed in a convenient position in front 
of the disabled person. The frame can 
also give additional instructions — 
uppercase or lowercase letters, return 
of the carriage, margin indenting and 
so on—which are then fed straight 
into the typewsiter. Activating the 
frame, and hence the typewriter itself, 
is done by a light beam source at- 
tached to the person’s head or body, 
and even when it is attached to the 
head, it has been found that a disabled 
person can become proficient at typing 
speeds of 30-40 words a minute in a 
comparatively short time. 

The system is, in fact, designed on a 
modular basis, modules being added 
to the basic power unit to meet the 
requirements of each individual. Each 
module contains an on/off control, so 
that the range of activities (quite apart 
from using the typewriter) can easily 
be increased from, for perc open- 
ing and closing curtains, which requires 
one module plus the power unit, to 
controlling a television set, in which 
two further modules are all that is 
required to switch on and off, select 
a channel, and control volume, bright- 
ness and contrast. In all cases, only a 
small modification to the equipment 
is needed and a wide range of equip- 
ment can be controlled in this way. @ 
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proven wharfedale 
high fidelity sound from 
two low priced 


compact Speaker systems! 


32 


Several years of intensive research have resulted in the 
release of two new compact speaker systems by Rank Wharfe- 
dale Ltd. The problems associated with small speaker enclo- 
sures have finally been solved; until now these limiting factors 
ms been restricted frequency response and lack of musical 
quality. 

The “Denton” measures only 934” x 15” x 9”... the “Super 
Linton” is 19” x 10” x 10”. Both systems feature a new type 
of bass/mid-range 8” drive unit with an exclusive Wharfedale 
Flexiprene surround, an extra-long throw voice coil and a new- 
type ceramic magnet. A specially designed paper cone is 
employed as laboratory tests reveal that a well-designed paper 
cone is far more sensitive to musical sound than those made 
from plastics or man-made fibres. Lower registers are repro- 
duced without restraint or collapse. 

Treble response is smooth, clean and satisfying; a new HF. 
pressure unit incorporated in both enclosures features an 
“Acoustiprene’ dome — the lightest material ever used in 
speaker manufacture. 


the new Wharfedale 
Denton 


Frequency response of the “Denton” is conservatively quoted 
at 65-17,000 Hz. Response of the ‘Super Linton’ is 40-17,000 
Hz. Impedance is 4-8 ohms. 

Cabinets are finished in selected oiled teak or polished wal- 
nut veneers and have been designed to match both modern 
and period decor. Both ‘‘Dentons'’ and ‘Super Lintons” are 
supplied in acoustically matched pairs for optimum stereo- 
phonic performance. 

When first you listen to these compact Wharfedale multiple 
speaker systems you will find it hard to believe; after several 
weeks you will still wonder how Wharfedale succeeded in 
putting high fidelity Wharfedale sound into extremely compact 
enclosures. 


the new Wharfedale 
Super Linton 


_ 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Space debris calculations 


Dr J. W. Morgan, of the Australian Atomic Energy 
Commission, has estimated the amount of extraterrestrial mater- 
ial in a bed of shale at Etheridge Creek, in northern Queensland. 
The shale is composed of hardened layers of sediment laid 
down from about 420 million to 400 million years ago. Analysis 
suggests that 8,000 tons of space debris was reaching the 
surface of the earth every day at the time the rock was 
being formed. Similar amounts are thought to reach the earth 
today, indicating the rate of arrival has remained fairly constant 
over the past 400 million years. 

Extraterrestrial material usually contains chemical elements 
in different proportions from those naturally occurring on 
earth. Samples the shale were analysed by neutron activation 
analysis, which allows chemical isotopes to be identified in 
quantities of less than a millionth of a microgram. Samples 
are made radioactive by bombardment with neutrons: each 
eg then emits characteristic radioactivity, measurement of 
which allows its quantity to be estimated. 


Translator station opened 


A National Television translator station at Townsville 
began regular transmission on Monday, July 15. The station 
is designed to serve the North Ward and its immediate areas 
which did not receive a satisfactory service from the high 
powered station at Stuart owing to the signals being shaded 
by Castle Hill. The new station transmits on channel 10 
and takes its programs on relay from channel 3. The power 
output is five watts and the station operates on_ horizontal 
polarisation. 


Malaysian contract 


Standard Telephones and Cables Pty. Ltd. has won 
a three-year contract to supply Malaysia with low-capacity 
radio link systems to extend the country’s existing trunk 
line telephone and telegraph networks. The initial order under 
the terms of the contract is worth $700,000 and the overall 
value of the contract, when completed, should exceed $2- 
million. According to the Department of Trade, it is the 
biggest export contract with Malaysia ever signed by an 
Australian company. 


Transmitters for Radio Hong Kong 


Two new 20KW radio transmitters, supplied and installed 
by Standard Telephones and Cables Pty. Ltd., have been taken 
into service for the Chinese and English services of Radio 
Hong Kong. Each transmitter consists of two complete 10KW 
units, coupled together with a combining unit to provide 
uninterrupted broadcasting in the event of a fault developing 
in one. They were specially designed for the high temperature 
and humidity conditions encountered in Hong Kong. The 
300-foot aerial mast has been built to withstand typhoon wind 
gusts of up to 200mph. 

The two transmitters work with the same aerial and 
provision has been made to install a third transmitter at some 
future date if required. Both feed into the aerial through 
high power filter circuits to prevent interference. Each trans- 
mitter uses only two types of valve in the final stages, the 
low power stages are fully transistorised, and the high tension 
power supply uses silicon diodes instead of valves. 


Socenngneannneconnennunncunnengsonesenncgenneceoconecanaeacgesanneoscangecaonsoneguanensnscnncucnenesaeconacntnccnenicgesioerieds 


Mr I. Buxton, U.K. “Technical Student of the Year,” 
is shown a power converter by Mr N. Brinsden 
(engineer in charge of carrier telephone development 
and proauction) at Philips Telecommunications fac- 
tory, where he is working during his stay in Adelaide. 
Mr Buxton, a British Post Office telecommunications 
technician, will move around Australia and work in 
many Government and private organisations during 
his six months’ stay in this country. 


New memory element 
Scientists of the Lockheed Missile and Space’s Company’s 


Research Laboratory, Palo Alto, California, U.S.A., have 
Produced a gadolinium iron garnet (GdIG) memory element 
with a capacity of one million storage spaces per square inch. 
The memory features random access, non-destructive readout, 
and selective erasing and rewriting. At a million bits per square 
inch, packaging density approaches the resolution limit of the 
wafer as given by grain size. 

The initial state of magnetisation of the GdIG wafer 
can be reversed for any one of the tiny portions of the 
wafer by temporarily increasing the local temperature with an 
accurately directed laser or electron beam. To read a recorded 
bit out of the memory, a light beam of lower intensity is 
used. This beam’s characteristics are affected one way by 
untreated spots and another way by the spots with reversed 
magnetisation. 


DCA communication expansion 


_ The Department of Civil Aviation is steadily increasing 
its purchases of telecommunications and ancillary services. 
Nearly $5 million thas been allocated for such projects this 
year compared with $4.5 million last year. luch of the 
equipment is being supplied by member companies of the 
Australian Telecommunications Development Association. 

The department is continuing its policy of expanding 
VHF point-to-point circuits and air-ground-air communication 
networks. Plans are also in hand to improve the quality of 
HF long distance radio telephone circuits and ground-to-air 
transmissions. More navigational aids are being provided and 
plans to introduce a 100W transistorised MF non-directional 
beacon are well advanced. The standard 200MHz distance 
measuring equipment (DME) is being developed in an all- 
transistor version to enable further expansion of this wie 
of facility. Plans to purchase fully transistorised WHF 
omnirange (VOR) equipment are also in hand. 


MOST microcircuit service 


The Plessey Pacific research and development laboratory 
at Richmond, Victoria, is now offering a complete cones 
and manufacturing service for MOST microcircuits. e 
laboratory is directed by Dr W. A. S. Butement, C.B.E., 
director of research for the group. It is hoped that scientists 
from the Government and the universities will eventually be 
invited to spend some time at the laboratory for interchanges 
of information. 
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ADCOLA PRODUCTS PTY. LIMITED 


DCOL 
“M” SERIES 


AUSTRALIA’S LEADER IN MODERN PRECISION SOLDERING TOOLS 


1/8” Application: Transistor, miniature 
19 watts and micro-miniature electronics 
3 ozs. and instrument work. 


M70 °° Rating: 


Weight:* 


3/16" 
23 watts 
34 ozs. 


Application: Standard tool for 
radio and television assembly 
and servicing. 


M64." 08 


Weight:* 


1/4" Application: Servicing in tele- 
27 watts communication centres and 
4 ozs. similar heavier tagging. 


M107 "ce 


Weight:* 


*Weight of tool only, without cord set. 


Tip Shaft Dia: 
Rating: 
Weight:* 


5/16” 
45 watts 
6 ozs. 


he hor General Purpose 
der Tool, sheet metal, earthing 
Sei ps and other heavy duty work. 
Tip incorporates unique anti- 
seizing ferrule 


M15 


LONG LIFE Meee TESTED AND PROVED IN 


WORLD-WIDE SERVICE. 
Adcola "'M'' Series soldering tools are long-life 
precision-made tools, the result of 20 years’ 
development to meet the particular needs of 
the Communications and Electronics industries 
throughout the world. 
They are standard equipment in all Australian 


Armed Services, Space Tracking establishments, 
P.M.G.'s Department, major computer firms and 
numerous other organisations with the resources 
fo carry out stringent comparative pre-selection 
tests on soldering equipment. 


GREATER THERMAL EFFICIENCY 

The advanced design reduces heat losses to a 
minimum and provides a work capacity in each 
mode! normally associated with conventionally 
designed tools of twice the rated power. Initial 
heat-up time (60 seconds for M70, 100 seconds for 
M64) and heat recovery are extremely rapid. 
Elements are calibrated to provide optimum tip 
temperatures for swift and sound soldering of 
terminations in each type of circuit. 


DESIGNED FOR ACCURATE SOLDERING 
The lightness and balance of the ‘'M'' Series 
tool; the flared handle, ribbed for a positive 
precision finger grip; the slim heater unit allow- 
ing the best possible visibility and penetration; 
the combination of these design features allows 
easy, precise manipulation and therefore better 
soldering. 


INSTANT CONTROLLED HEAT 
A constant heat tool operating at the correct 
soldering temperature ensures the swiftest and 
most efficient soldering. Poor quality soldered 
joints caused by too high or too low a soldering 
temperature ars avoided. Fitted with a hook for 
suspension while idling, Adcola soldering tools 
will ioperate continuously without risk of over- 
heating or loss of tip tinning. Heat sinks, idling 
or cut-off switches are NOT required. 


EASY REMOVAL OF TIP 
The tip is held firmly by a stainless steel collet, 
and is easily removed for cleaning and replace- 
ment and to allow quick fitting of special- 
Purpose tips. 


SAFETY FIRST 
Safety was a primary consideration in the design 
of the "'M' Series, which embodies a ly 
insulated element and a double-earthed helical 
wire outer casing to the heater unit. Every 
heater unit must pass an insulation test of 2,000 
volts before release from the factory. 


NO TRANSFORMER REQUIRED 


Adcola tools conform to S.A.A. approval and 
test specifications and are approved in all States 
for mains voltage operation, 


All models are available for 230-250V, 200- 
ae 100-120V, 50-S5SV, 32V, 24V, 12V and 


12 CHURCHILL STREET, MONT ALBERT, 
MELBOURNE, 3127, VIC., 88-4351 


N.S.W.: ADCOLA PRODUCTS PTY. LTD., 17 BURWOOD ROAD. BURWOOD, N.S.W. 747-1606. 


$.A.: 
QLD.: T. H. MARTIN PTy. LTD., 


F. R. MAYFIELD PTY. LTD., 


11 HALIFAX STREET, ADELAIDE. TEL.: 8-4131. 
S6-74 EDWARD STREET, BRISBANE. TEL.: 2-0555. 


W.A.: EVERETT AGENCY PTY. LTD., 17 NORTHWOOD STREET, WEST LEEDERVILLE, 6007. TEL.: 8-4137. 
R CO. PTY. LTD., 512 PUNCHBOWL ROAD. 2-1685; CHANDLERS PTY. LYD., 31-0341; JAMES CROKER & 
NN cemaa. Owe. 333. GEORGE BROWN & CO. PTY. LTO.. SONS, MACKAY: A. E. HARROLD PTY. LTD., 31-3081; LAW- 
29-5877; BROADWAY ELECTRONICS PTY. LTD., 211-4224; CAIRNS. 3739: “roowoomBa. T'VILLE; GENERAL ACCESSORIES 
ELECTRONICS PARTS PTY.  LTD., 533-1277; GENERAL PTY. LTD.. 2-3093: B. MARTIN PTY. LTC.. CAIRNS, INNISFALL: 
ACCESSORIES PTY. LTD., 73-0211; GEORGE KENT (AUSTRALIA) CA. PEARCE & co” PTY. LTD., 2-3201; TRACKSON BROTHERS 
PTY. LTO., 525-2811; MARTIN DE LAUNAY PTY. LTD.. ry. LTD., 2.2804; WYPER BROTHERS LTD., 5-3219, BUNDA.- 
29-5834; NEWCASTLE, B4741; WAGGA, 4644; WOLLONGONG. G: WARBURTON FRANKI BRISBANE) Pty. LTD.” 51-5121. 
86020: LAWRENCE & HANSON ELECTRICAL PTY. LTD. S.A: GENERAL ACCESSORIES P D., 23-4022: GERARD 
69-4041; NEWCASTLE. 61-5573; WAGGA. | 4226: seus GOODMAN PTY. LTO., 23- 2222) "HEALING (SALES) PTY. LTD., 
PTY. 61-6392: RADIO 
{MERC DANTS) G LTD. eae ATID. 29-1861: Ww. G. TAS: CHARLES DAVIS (WHOLESALE) PTY. LTD, HOBART. 3.3121: 
WATSON & CO. PTY. LTD., 29-5631: NEWCASTLE. 61-4961. & G. GENDERS PTY. LTD.. LAUN., 2-2231: HOMECRAFTS 
ViIC.: AE... PTY. LTO., 34-0471; ELECTRONICS DEVELOPMENTS Pry: LTD. HOBART, 2-2711; LAWRENCE & HANSON ELEC- 
PTY. LTD., 63-3596: GENERAL ACCESSORIES PTY. LTD.. RICAL PTY. LTD., HOBART, 2-7464; LAUN., 
69-0300: HOMECRAFTS PTY. LTO., 32-3711; J. H. MAGRATH WAL: ATKINS (W.A.) LTD., 21-0101; | GENERAL “ACCESSORIES 
CO., 32-3731; RADIO PARTS Pty. OTe. 30-1281, 211-5921: ory tro 21-2501; CARLYLE & CO. (1959) PTY. LTD. 
PA Seay tt s ELECTRICAL PY. CTD.. §-3956; SOUTHPORT. NM DARWIM eege, © HANSON ELECTRICAL (N.T.) PTY. LTD. 
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Data system for RAN 


Plessey Automation and Electronics has delivered a salinity, 
temperature, depth (STD) data acquisition system to the Royal 
Australian Navy experimental laboratory in Sydney. The system 
is an integrated, seaworthy assembly of sensors, recorders and 
associated equipment for obtaining accurate and continuous 


profiles of basic ocean properties. Salinity, temperature and 
(optionally) sound velocity are presented as functions of depth. 

Data is continuously acquired by high precision sensors, 
which are physically and electrically integrated as a multi- 
parameter, in-situ. sensing system housed in an underwater 
“fish.” All underwater elements of the system are suitable for 
deep-sea operation, being tested to 12500 psi. The system is 
marketed in Australia under licence from the Bissett-Berman 
Corporation of America. 


More efficient training 

The use of dictation machines for instructing trainee plant 
operatives in the assembly of electronic equipment has resulted 
in increased efficiency and output at the Hendon, S.A., factory 
of Philips Electrical Pty. Ltd. Programmed instruction with 
dictation machines has enabled workers to learn their task 
30 per cent faster, and make 40 to 50 per cent fewer errors 
during the initial run-in period even while engaged on assembling 
the most complex equipment. 


Automatic proving equipment 

An automatic proving and changeover unit is included 
in the radio telephone system used for the Ord River irrigation 
scheme (See “Scientific News”, August, 1968). The complete 
tadio telephone system was designed and installed by Philips 
Telecommunications, At regular intervals of one minute, a 
control timer in the unit feeds a changeover (to the duplicate 
set) command into a _ delay circuit and, simultaneously, 
initiates tests on the radio equipment. If the station passes 
the tests, the unit stops the changeover command in time, 
and rests until the next one-minute period. If the radio 
station fails any part of the test, the command is allowed 
to continue and a changeover effected. The main station is 
closed down, the standby station is activated and normal 
operation is continued—including the continuous proving cycle. 
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Delay line glass 


A fully automatic, continuous pressing process for colour 
television delay line glass has been developed by Chance- 
Pilkington, specialist glass manufacturers of Glascoed Road, 
St. Asaph, Flintshire, Wales. The process is operated on a 
manufacturing line which takes molten glass from a melting 
tank and presses gobs into shape on a rotating table using 
new tooling to press the complex shape at high speeds. A new 
raw material composition has also been developed which 
eliminates the need for the glass to be stored before it can be 
used as a component in colour television receiver production. 


Colour TV delay line glass on a production line at 
Chance-Pilkington. 


RF soldering 


RF soldering is being used at the Letchworth, U.K., 
factory of I.C.T. Ltd., in the production of their new range 
on IC computers, reports “Electronics Weekly.” The pin to 
be soldered and a preformed solder washer are heated by a 
rapidly alternating magnetic field. As the joint does not come 
into contact with the heating element a clean joint is ensured. 
The heating element is a water-cooled copper coil (which 
does not itself get hot) through which an RF current is 
passed for a short period. 

The method is being used to connect back-wiring pins in 
multi-layer boards to the respective earth and power planes. 
Each panel is clamped in a movable table, under which is a 
perspex template. This has holes corresponding to the positions 
of the pins to be soldered in each plane. As the operator 
moves the table, a spigot comes into contact with each hole 
and initiates the soldering cycle. As each cycle is triggered, 
the coil heats up automatically for a set time and is then 
lowered on to the pin. A complete soldering cycle lasts 
only 44 seconds. 
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Computer data entry units 


record information on magnetic tape and then enter it 


automatically into a System/360 computer were 
announced recently by IBM Australia Ltd. The units 
are designed to help users to get information into their 
computers more effectively where punched cards are 
not required as a record. The operator at the IBM 50 
magnetic data inscriber console (left foreground) types 
information on the keyboard to record it on magnetic 
tape housed in a small plastic cartridge. The cartridge 
is then placed in its companion unit, the IBM 2495 
tape cartridge reader (right), which automatically feeds 
the information into computer storage at 900 char- 
acters a second. Up to 12 cartridges can be placed in 
the reader at the same time and read automatically. 
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International patents scheme 


.An international organisation is currently engaged in 
finding a way to simplify patenting inventions in a number 
of countries, according to a news item in “Wireless World.” 
The organisation, located in Geneva with more than 80 member 
countries, is called the Bureaux Internationaux Reunis r 
la. Protection de la Propriete Intellectuelle (BIRPI). BIRPI 
will not issue international patents; this will be the responsibility 
of the national patents offices. It is hoped that the idea 
will avoid duplication of effort in member countries and prevent 
time-wasting for the patents offices and inventors. 


Measuring trunk line loading 


A metering device ae of accurately measuring the 
loading on telephone trunk lines has been developed by a 
Sydney company, Master Instruments Pty. Ltd. Known as the 
Erlang Meter, the instrument is expected to interest overseas 
telephone communication companies and authorities where 
measurement of loading is an essential prerequisite to forward 
planning of trunk lines and cables. Master Instruments’ meter has 
been ordered by the P.M.G.’s Department and the equipment 
will be in use in all Australian telephone exchanges shortly. 
It will provide information which can be used by the 
department in computer planning for extension of telephone 
services. 
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VERSATILITY 


aie \ARIPAK IL 


PRINTED CIRCUIT CARD ENCLOSURE 


VARIPAK II is our improved printed circuit or matrix board 
card enclosure designed to provide maximum density 
coupled with complete flexibility. It has, in addition, the following features: 


1 


2 


Simplicity of Card Guide design offers greater 
strength 

Guides can be easily inserted into Guide Plate 
and also quickly removed from any position 
without damage to either the Guide or the 
Guide Plate 

Card Guides have sufficient float to allow for 
any tolerance accumulation between the Card 
Guide and connectors 


4. Guide Plate fabrication from extruded aluminium 


5 


5 


7 


provides a much stronger unit. 

Connector Panel is assembled with machine 
screws and nuts rather than self-tapping sheet 
metal screws 

Sixteen standard sizes covering a wide range of 
printed circuit card sizes are available 

Special sizes can be provided with little or no 
tooling charges. 


DUAL PURPOSE MODULE ENCLOSURE 
PRINTED CIRCUIT OR MATRIX CARD 


The Elco 5002/4 Series Printed 
Circuit Connectors shown with a 
printed circuit board is unique 
in its design and flexibility. The 
actual connection is made by 
a male contact attached to the 
P.C. board by a simple staking 
operation. This ensures a de- 
gree of reliability which cannot 
be obtained by the old method 
of connection. This method 
relied on the foil of the P.C. 
board for the actual male con- 


tact and unlike the ELCO 
contact, did not provide the ~ 
gold surface now considered 
almost essential by experienced 
circuit engineers. 

The connector itself is made 


from individual modules and can 
be readily altered if this be- 
comes necessary at some later 
date. 


Elco (Australasia) Pty. Limited 


The Crescent, Kingsgrove, N.S.W. 
Telephone: 50 0111 


An ELCO 5023 Series Printed 
Circuit Connector with a Vector- 
Board Type 837BWE epoxy 
glass matrix board is an ideal 
combination for prototypes. The 
strong board will withstand 
even the most rugged handling 
and can be drilled or punched 
for mounting components with 
ne danger of cracking or 


breaking 
Elco contacts may be quickly 
staked to the board, if required 


and by using the special MINI- 
KLIP terminals for component 
mounting, the board may be 
wired in the same actual layout 
which will be used when a 
printed or etched circuit module 
is made. This means that even 
in the very ‘early prototype 
stage the circuit can have all 
the advantages of plug-in 
facilities. 


POST TODAY for information 


© Varipak card enclosure 
© Elco plugs and sockets 
NAME 

ADDRESS 


O Vector matrix boards 
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Acoustics meeting in Sydney. 

An international Acoustics Symposium, organised by the 
Australian Acoustical Society, is to be held at the Wentworth 
Hotel, Sydney, on Monday and Tuesday, September 9-10, 1968. 
This Symposium follows the 6th International Acoustics Con- 
gress held in Tokyo in August, and papers will be presented 
by several overseas speakers, including Dr D. Hodge, of the 
U.S. Army Human Engineering Laboratories. Other papers will 
be presented by interstate and N.S.W. specialists in the subject. 

The topics to be discussed are in the fields of psycho- 
acoustics, noise suppression and architectural acoustics. Papers 
will be presented on such diverse topics as the efiects of 
noise on hearing, aircraft and traffic noise, noise in offices, the 
acoustic design of television studios and the use of models in 
the design of auditoriums. The society says these topics should 
prove to be of interest to engineers and architects as well as to 
psychologists and specialists in the field of acoustics. 

Registration forms, programs and any additional informa- 
tion required, can be obtained by writing to the Secretary, 
Australian Acoustical Society, P.O. Box 80, Crow’s Nest, N.S.W 
2065. 


PEELE 


Ministerial visit 


PTT 
The Minister for Supply, Senator K. Anderson, 
and the Secretary of the Department, Mr A. S. 
Cooley, recently visited the AWA works at North 
Ryde, a Sydney suburb. The Minister, second from 
right, examines a section of the AWA _ lightweight 
militar radio communication pack-set while company 
engineer, Mr J. Barrett (extreme right) explains the 
equipment. Mr Cooley, alongside Senator Anderson, 

and Mr J. Gilchrist, AWA _ engineer, looks on. 
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Radio telephone development 

A new ty of terminal equipment—developed by the 
British Post ce to improve the quality and efficiency of HF 
radio telephone circuits—has proved so successful in operation 
that it is to be extended to a number of important overseas 
services. The new equipment, known as Lincompex, enables 
maximum use to be made of any available circuit by ensuring 
a high transmitter modulation percentage at all times. The 
result is a very significant reduction in noise and improvement 
in intelligibility. 

In the Lincompex system the signal is compressed at the 
transmitter. Details of the amount of compression are introduced 
as a control signal in a 300Hz channel in the audio band. The 
amount of expansion necessary at the receiver to reconstitute 
the signal in its original form is determined by this control 
signal. The system makes full use of the available power 
from the transmitter and gives a consequent improvement in 
the signal-to-noise ratio. 


Automated message station 


A fully automated message relay station developed by 
Standard Telephones and Cables Ltd., U.K-, has been adapted 
to the special requirements of the Royal Australian Corps of 
Signals. It is called STRAD for Si, Transmitting, Receiving 
and Automatic Distribution. Fully transistorised, STRAD uses 
techniques similar to those used in computers and data process- 
ing devices. Without manual aid it can receive, identify and 
re-transmit a thousand messages in a few minutes and auto- 
matically groups classifications into secret and other categories. 

The heart of the system is duplicated and operates with 
a no-break power supply system which takes over automatically 
in the event of a power failure. If a fault develops, STRAD 
sounds an alarm to indicate a failure. It switches in a spare unit 
and then under the guidance of an engineer it finds its own 
fault using a part of itself called the Routiner. A prepared 
Program is fed into the machine to indicate the faulty part. 
This is then unplugged by the engineer and replaced. 


A magnetic memory system oontrols its operation and 
Stores the messages before re-transmission. Each message as it 
enters STRAD is passed to a central message store. From there 
the destination of the message is processed automatically, the 
system checking that the destination is free to receive the 
message. If it is not, then the message is either stored tempo- 
rarily or routed by an alternative path. If the number of 
messages gets too high, an alarm is sounded and the supervisor 
puts the backlog of messages on magnetic tape. When the 
destination point is cleared, the stored messages are sent in 
rapid succession. 


Computerised power station 


The second of four computer based control systems ordered 
for the 2000 megawatt Fawley power station in Britain was 
delivered early this year. Fawley will be Europe’s largest power 
station to have all the major items of plant under computer 
control. The first control system went to Fawley in May, 1967, 
and is now being used to commission the first boiler/turbine 
unit as it is completed. The remaining two systems will be 
completed by May, 1969. 

Each of the 500 megawatt turbo-generators with their 
associated equi nt will have a separate control scheme based 
on an English Electric KDF7 computer, and including scanners, 
printers, punched tape and readers as well as tabular displays 
to give the operator data on any part of the station. On 
instruction from the operator, the Fawley system will 
automatically prepare the turbo-generators for run up to speed, 
load the machines, monitor their performance while operating, 
and automatically shut them down. An auto-code has been 
developed to make it very simple for the operating staff to write 
and understand control programs. 
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‘Checking noise 


The reigning British “Queen of the Road,” 20-year-old 
Beverley Flanagan, of South London, sits astride a 
125cc scooter during demonstrations of a vehicle noise 
meter held recently at the Brands Hatch racing circuit 
in Kent. The meter, manufactured by Dawe Instru- 
ments Ltd., has been specifically designed to meet new 
laws introduced making all motor vehicles subject to 
spot checks on the road to ensure that they are not 
making more noise than the new standards allow. 
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New Ideas. 
in Electronics 


The General Electric A14's ability to 
dissipate up to 1000 watts in reverse 
direction without heat damage means there 
is no worry of surface breakdown during 
absorption of household and industrial 
voltage transients. 


Securely sandwiched between two heavy 
thermally-matched slugs, the 1.0-amp A14 
pellet is protected from transient voltage 
heat. Its PN junction goes into reverse 
power safely throughout the bulk of the 
silicon pellet and preventing localized 
heating at the perimeter. You get high 
surge current capability and low thermal 
impedance. too. 


Additional product features include: 


“Reverse power handling capability of 1000 
watts for 20 microseconds 


"Peak surge forward current of 50 Amperes 
for 8.3 milliseconds 


*Dual heat sink design 
*Hermetically sealed package 


The glass-encapsulated A14 rectifier is 
ideal for time delay circuits. power logic 
circuits, arc suppression, battery chargers, 
general purpose power supplies, TV, radio, 
and other communication equipment. 


For more information on how to make the 
A14 work for you, write Australian General 


A 1.0-amp rectifier RS sl, ipa sy arte Se 
that dissipates 1000w Se re ae Mere 
in reverse 
direction without 


heat damage 


GENERAL @@ ELECTRIC. 


**TRADE MARK OF GENERAL ELECTRIC COMPANY, U.S.A. — WORLD'S LARGEST ELECTRICAL ENTERPRISE 


40-16QQ 
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Mallard research study 


The Space and Instrumentation Group 
of British Aircraft Corporation Ltd., Bris- 
tol, England, has been awarded a contract 
to develop a technique for the study of 


the electromagnetic Pope of 
alternative designs of the Mallard com- 
munication system. Mallard is to be a 
beara communication system in which 
the U the U.S.A., Canada and Aus- 
tralia eis to build a eer battlefield 
radio = communication from 
1975-77. Mallard will link e services of 
the four nations, transmitting information 
by ver teletypewriter, facsimile and digi- 


The BAC research study involves the 
writing of a computer ie pn which will 
be used as a model the complete 
Mallard system to aid desi rs in their 
selection of the most suitable equipment 
and its deployment. The computers will 
simulate the transmitters, aerials and re- 
ceivers used in the system, as well as the 
effect of rain, trees and vehicle movement 
on the quality of transmitted information. 


Disappearing bottles 


Rigello Pak AB, a Swedish company, 
has produced a cylindrical container with 
a cone-shaped top which could replace 
non-returnable tettlen, says a report in 
“New Scientist,” 11/7/68. It is made of 
rigid PVC for strength and low gas 
permeability, Saran (; ynylidene chloride) 
to improve gas ess, and a paper 
sleeve lined with aluminium foil and 
plastic glue. The new container weighs 
only a tenth of its glass counterpart, and 
the makers claim it can withstand the 
varying pressures of storage and transport. 
When the container is thrown away, the 
paper disintegrates and rots, and 
plastic is decomposed by sunlight and 
se the moll, The bottle can also be 

r 


Portable TV training unit 

At the recent NAVEX exhibition in 
London, The Marconi Company, of 
Chelmsford, Essex, exhibited for the first 
time an extremely portable television unit. 


It enables television training programs to 
be recorded on the spot anywhere in a 
factory or educational establishment by 
using equipment mounted in two wheeled 
units. The complete system can be packed 
up, moved from one location to another, 
and set up in very quickly. One of the 
units, a miniature producer’s console, 
breaks down into three sections for im- 
proved portability. 

In its basic form, tthe system includes 
two portable consoles — one containing 
the sound and vision control equipment, 
the other 
and vid recorder — two cameras 
and a 23in display monitor. Additional 
cameras and other facilities can be added 
to cater for a specific user’s need. 


Measuring RF power 


Research at the National Bureau of 
Standards of the U.S.A, to meet demands 
for increased accuracy in the measurement 
of RF power has resulted in the develop- 
mem of a new dual dry-load calorimeter. 
This incorporates an automatically con- 
trolled reference DC input power as an 
accurate means of measuring RF power. 
The new calorimeter, developed by M.L. 
Crawford of the N.B.S. Radio Standards 
Laboratory, is a significant advance over 
existing types in that it provides a power 
range of 10mW to 1W at a_ working 
frequency up to 4GHz with a maximum 
uncertainty of less than 0.35 per cent. 


Audio information retrieval 


A true random access audio informa- 
tion retrieval system has been installed by 
Ampex Corporation at the Oak Park and 
River ite High School, Oak Park, 
Illinois, U.S.A. When fully programmed, 
the system will permit students to receive 
any one of 224 recorded 15-minute 
in less than 30 seconds. Maximum waiting 
time under any conditions is 59 seconds. 
The installation is the first step of a 
scheduled three-phase tte” pe re- 
search centre — future phases will extend 
the system to include video instructional 
material and provide additional student 
access points. 

At the heart of the system are seven 
master tape transports, each with 32 
tracks carrying a complete 15-minute 
lesson on each track. Programs are trans- 
ferred from the master uns to the student 
buffer unit at 120 aps and replayed for 
the student at 3 ips. The high speed trans- 
port can transfer a program to any 
number of student buffers simultaneously. 
Further information can be obtained from 
Ampex Australia Pty. Ltd., N.R.M.A. 
House, North Sydney, 2060. a 
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Moonfleet control ship 


USNS Vanguard 
(T-AGM 19), one 
of five U.S. Naval 
ships designed to 
serve as seaborne 
control and com- 
munications 
stations for the 
NASA Apollo mis- 
sion. 


trying the preview monitors § 


Goodmans 
audio 
Sue 


Comprising Maxamp 30 
Amplifier, two Maxim Loud- 
speakers and Record Player. 


Complete system, $560.00 


Goodmans Maxamp 30, fully 
transistorised — stereophonic 
high fidelity amplifier 15+-15 
watts, solid state. 


Goodmans Maxim loud- 
speakers, amazingly compact, 
complete full range hi-fi re- 
production. 


OO 


Famous LAB 80 record prayer 
by Garrard, in case with cur- 
ved plexiglass lid. 


UNITED RADIO 


DISTRIBUTORS PTY. LTD. 


Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28.3718, 28.3926 


OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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SECONDARY BATTERIES — Part Two 


Their Construction and Characteristics 


This is the second article describing various secondary battery types. 
It covers the sealed lead-acid, the calcium-lead version of the 
lead-acid, the nickel-iron, and nickel-cadmium. As with the 
lead-acid types, there are a number of variations within 
the basic chemical structure of the two latter types. 


MAINTENANCE-FREE BAT- 
TERIES: The familiar lead-acid bat- 
tery has been converted into a versatile 
and economical high-power source for 
many portable electrical devices, such 
as tools, television sets, lanterns, home 
appliances and toys. To «achieve this 
it has been completely redesigned. It 
is as light and compact as possible, 
it is sealed) against leakage of acid 
and gases, and it requires no min- 
tenance except recharging. 

Although it is more powerful than 
most “in-the-handle” batteries and_ is 
capable of operating longer on one 
charge, the new battery is much less 
expensive than nickel-cadmium units. 


Sealing of lead-acid batteries, first 
successfully achieved in 1962, gives the 
mew units the combined advantages of 
high power and rechargeability char- 
acteristic of wet-cell batteries, and the 
handling ease of dry-cell batteries, Pre- 
viously it was necessary to provide 
ventilation by means of openings in 
the filler caps or covers of lead-acid 
batteries. 

The maintenance-free battery is un- 
usually versatile in that it is designed 
either to be built into tools and appli- 
ances to to be carried by shoulder 
strap or belt hooks, as space and weight 
might dictate. It operates in any posi- 
tion—upright, upside down, om the side 
or tilted—with no risk of damage. 
Beside portable use, maintenance-free 
batteries are used as power sources 
for automatic emergency lighting units. 


This type of battery never requires 
additions of water or acid, hydrometer 
readings or cleaning or metallic cell 
connectors (they are sealed into the 
cover of the container). Most other 
types of storage batteries must be 
pees regularly to keep them oper- 
able. 

Designed to ‘be used as 1a complete 
power-package system, the main- 
tenance-free battery is coupled with an 
automatic _solid-state-type charging 
device that emables the battery to 
achieve its high-performance potential. 
The special charger operates on 115- 


BCC 


* Assistant Technical Director, ESB 
Incorporated, U.S.A. (Formerly: The 
Electric Storage Battery Company). 
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By Charles H. Carr* 


Figure 13.  Maintenance-free 

battery and associated charger 

pack. Used to power portable 
TV sets. 
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Time (hr) 
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Figure 14. Voltage/current 
characteristics of 1OAH main- 
tenance-free battery at begin- 
ning and end of discharge cycle. 


volt alternating current and charges 
the battery im an upright position. 

Such batteries are available in a 
6-volt size with capacities of 6 and 
10AH, and in the 12-volt size with 
capacities of 5 and 10AH. Typical 
performance of such batteries is shown 
in figure 14. 


LEAD-CALCIUM BATTERIES: A 
comparatively recent development in 
lead-acid types is the lead-calcium 


ELECTRONICS Australia, September, 1968 


version. In this the  lead-antimony 
alloy commonly used for plate grids is 
replaced by a lead-calcium alloy, A 


development of the Bell Telephone 
Laboratories, it is suitable only for 
stationary standby service because 


heavy cycling causes the positive plates 
to expand or “grow.” 

However, use of lead-calcium  bat- 
teries has definite advantages in special- 
ised service, They have a low rate of 
hydrogen evolution. They require ex- 
tremely low float-charge currents. They 
require a minimum of water. Thus, 
properly used, lead-calcium batteries 


Figure 16. Photograph of cut- 
away nickel-iron cell, showing 
construction. See also figure 15, 


have much longer lives than other flat- 
plate types of batteries. Beside wide 
usage in the telephone industry, lead- 
calcium batteries now are used on 
United States nuclear submarines to 
supply emergency power in case the 
reactors fail. 

NICKEL-IRON BATTERIES: The 
nickel-iron cell bears a broad physical 
similarity to the lead-acid cell, but is 
quite different chemically. The posi- 
tive plate is a mickeled-steel grid con- 
taining perforated nickeled-steel tubes 
into which the active material is in- 
serted. The positive active material 
begins as nickel hydrate, but is changed 
by formation into a _ nickel oxide. 
The negative plate is a _nickeled-steel 
grid containing perforated pockets of 
finely divided iron oxide. Figure 15 
shows positive and negative plates of a 
nickel-iron cell. 

The positive and negative groups are 
separately assembled by passing a con- 
necting rod through holes at the tops 
of the grids. Steel washers provide the 
proper spacing with one of the spacers 
being the base of the pole. A nut is 
tightened at each end of the connect- 
ing rod 

The two groups are assembled into 
an element by intermeshing the plates 
(figure 16). The negative group con- 
tains one more plate than the positive 
group, So both outside plates are nega- 
tive. The element is insulated from 
the container, and the plates are in- 
sulated from one another by vertical 
hard-rubber pins that extend the entire 
length of the plates. The container is 
constructed of nickel-steel and has all 
seams welded. 

The electrolyte is a solution of 
dilute potassium hydroxide plus a 
small quantity of lithium hydroxide 
which increases the capacity and life 
of the cell. The electrolyte is a natural 
agp ge of steel. Results of charg- 
ng and discharging are mainly a trans- 
fer of oxygen ions back and forth 
between positive and negative elect- 
rodes of the cells. The reactions are 
completely reversible. Thus, with con- 
tinued use of the battery, there is no 
loss of active material. Also, because 
the electrolyte is a steel preservative, 
there is mo grid deterioration. The 
specific gravity of the electrolyte does 
not change sa charge or discharge. 
The battery will not freeze at any 
state of charge. 


When compared with lead-acid bat- 
teries, nickel-iron batteries have both 
advantages and disadvantages. The 
advantages are: 

@ Greater mechanical strength be- 
cause major components are steel. 

@ No sudden loss of power because 
the active materials are contained 
securely inside the plates and cannot 
be lost. Thus, there is no deposit in 
the bottom of the cell to short-cir- 
cuit the plates. Also, there is no cor- 
iene reaction caused by the electro- 
yte. 

@ Indefinite storage. When the bat- 
tery is to be stored, it is discharged, 
the terminals are short-circuited, and 
it is put in a clean, dry place. To re- 
turn it to service, the battery merely 
is rechar, 

@ Wide range of operating tempera- 
ture. Steel construction assures effici- 
ent dissipation of internal heat. Air 
space between cells permits heat 
to escape. The battery’ is safe from 
damage at temperatures far below 


a> 


AD-AU 


The following comment on sealed lead-acid cells is taken 
from the journal of the Australian Lead Development As- 
sociation, ‘‘Lead-acid Battery Power,” September, 1966. 


“The small lead-acid battery is 
rapidly gaining recognition as the 
most suitable power source for 
many of these (portable appliance) 
applications, Until the appearance 
of truly portable sealed lead-acid 
batteries just a few years ago the 
nickel cadmium battery virtually 
had the portable appliance market 
to itself. By comparison however, 
the modern sealed lead-acid battery 
has a number of advantages for 
such use. It has a higher cell volt- 
age. In initial cost it is only one- 
third or a quarter that of the nickel 
cadmium battery. Its service life is 
correspondingly shorter, but in cost 
per discharge cycle the two types 
are comparable, and for many 
domestic and industrial uses the 
lead-acid battery's life is more than 
adequate. Its low initial cost permits 
lower priced appliances while bat- 
tery replacement where necessary 
entails relatively small expense, 

“When assessed on a combima- 
tion of all the usual requirements 
for a suitable rechargeable portable 
power source, namely initial cost, 
output and weight "ith reliable 
majntenance-free service, the port- 
able lead-acid battery is without 
equal. 

“Typioal appliances which _illus- 
trate the capabilities of the sealed 
lead-acid battery are cordless elec- 
tric drills with all the power of 
main-operated models and _ cord- 


less TV sets now up to 12-inch 
screens. 

“Development of small port- 
able lead-acid batteries involved 
much more than simply building a 
smaller battery. Characteristics of 
the conventional vented battery 
such as gas evolution, the possibility 
of electrolyte spillage and the need 
for topping up cells are obvious 
disadvantages for use in portable 
equipment. Batteries must be sealed. 


“Another essential requirement is 
that the new batteries should be not 
merely maintenance-free but entire- 
ly foolproof. In many applications 
batteries are used only seasonally 
and often left unused for several 
months. Inevitably they are also 
stored at times in a discharged con- 
dition. In conventional applications 
of lead-acid batteries these service 
conditions rarely arise. When they 
do excessive sulphation of the mega- 
tive plates is caused by a natural 
“self-discharge” characteristic. This 
sulphation causes a permanent loss 
of capacity which impairs » saa 
mance and shortens battery li 


“The problem of sulphation in 
portable batteries has been over- 
come by modification of battery 
grid alloys and the use of gelled 
electrolytes; the new types will re- 
cover their full capacity with a 
thorough charging even after sev- 
eral months standing idle.” 


Editorial Note: It should be emphasised that the main advantage 
claimed for the sealed lead-acid cell—an acceptable life on the basis of 
a low first cost—has not been evident in Australia. Such units as are avail- 
able cost at least one an a half times as much as sealed nickel-cadmium 


batteries; a long way from the “ 


. .one third or one quarter. . .” 


suggested 


in the above article. Similarly, acceptable shelf life has yet to be proved 
in this country, experience to date suggesting that a maximum of six 
months is about all that can be expected. 
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Figure 15. 


Detail photograph of the positive (left) and negative 
plates of the nickel-iron cell. 
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WARBURTON 


Ww FRANKI 


SPECIALS 


PHILIPS RE2 
RADIO ENGINEER KITS 


Everything supplied to build a 3 transistor mantel 
radio including cabinet. The radio may also be used 
as an amplifier for a record player or microphone. 
Price while they last, including batteries and freight. 


$17.95 
FONET TRANSCEIVERS 102B 


* Citizens Band, 27.24 * 10 Transistors. 


m.c. * Battery Power Meter. 
* Approved by P.M.G. 


$69.95 Freight free. 


* Power Input 240 m.w. 
PRICE PER PAIR 


TELECALL-Mini Door-Phone 
2 MODELS: 
1. WITH FLUSH MOUNT 


(Stainless Steel). 


2. WITH SURFACE 
(Plastic). 


Normally used to communicate with visitors at front 
or rear door from kitchen, etc., or may be used as a 
high quality intercomm. between any two locations. 
Supplied complete with battery and S5O0ft wire. 


$11.95 


Either Set. Post free. 
SURFACE MOUNT TYPE FLUSH 


a 
r) 


SLAVE UNIT 


MOUNT SLAVE’ UNIT. 


TYPE 


SPECIAL CONDENSER POLYPAC 
No. 20 


Contains 25 assorted condensers, including ceramic, 
electrolytic, metal pack, mica, paper tubular, $1 plus 
postage 5c (or 6 for $5.50 including postage). 


HAILERS — 


Geloso N2583 


Microphone can be used either attached to the mega- 
phone or remote from it as required. Literature on 


request. 
$59.95 including batteries and freight. 


MONDO 

6 TRANSISTOR 
TAPE 
RECORDERS 


MODEL MH-6A 


Featuring—Automatic Level Control and simple 
Push Button Operation. Will take up to Sin reels. 
2 speeds. 33 and 14 1.P.S. Capstan drive. Micro- 
phone has remote control switch, Twin track. 


$55.00 Freight free. 


4m.m. EARPHONE PLUGS 


twin flex attached .. 12¢. each. 


$1.00 including postage, 


With 45" 


Packs of 10 


807 VALVES 


AMERICAN SYLVANIA, $1.75 each, includ. post 
Packs of 10 $1 5.00 including postage. 


POWER SUPPLY BASIC KIT 


Consists of: One Transformer tapped for 9v and 12v 
at 500 ma. One full wave contact cooled Rectifier. 
One 1,000 mfd 15 V.W. Capacitor. 

Make your own 9 or 12-volt power pack to supply 
transistor radios, record players, slot cars, toys. etc. 


Supplied with wiring diagrams. $3.50 Post free. 


220 PARK ST., STH. MELB., VIC. Ph. 69-0151 (30 lines) 


ALL prices include pOstage or freight unless otherwise stated. 
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freezing because the specific gravity 
of the electrofyte remains constant, re- 
gardless of condition of charge. 

Disadvantages of nickel-iron batter- 
ies as compared with lead-acid are: 

@ Voltage output per cell is only 
1.2 volts. Therefore, a nickel-iron bat- 
tery of the same voltage as a lead-acid 
needs more cells. 

@ Voltage during high-rate dis- 
charge is lower. 

@ Performance at low temperature 
is less efficient. 

@ It consumes more water. 

@ It generates more heat. 


@ Oharge retention is not as good. 

@ Initial cost is greater. 

Rated capacities range from 5 to 
900AH for a standard S5-hour dis- 
charge rate. Typical voltage-discharge 
characteristics are shown in figure 17. 
Because of their advantages, many 
nickel-iron batteries are used in mot- 
ive power service. They also are used 
widely in lighting and signalling sys- 
tems and in raiicar service. 


NICKEL - CADMIUM BATTER- 
IES: Construction of the nickel-cad- 
mium battery (figure 18) is similar to 
ard of the nickel-iron battery except 


@ The positive plates are the pocket 
type rather than tubular. 

@ Positive active material is nickel 
hydrate and graphite. 

@ Negative active material is cad- 
mium and iron. 

@ Containers can be plastic as well 
as steel. 

During the discharge, the nickel hyd- 
rate of the positive plate is reduced. 
and the bydroxyl ion combines with 
the cadmium of the negative plate to 
form cadmium hydrate. Because this 
reaction is reversible, the hydroxyl 
ion combines with the nickel during 
recharging. There is no change in the 
electrolyte, dilute potassium hydrox- 
ide (KOH), which — only as an 
ion carrier as in the nickel-iron bat- 
tery. Discharge characteristics of 
nickel-cadmium batteries at various 
temperatures are shown in figure 19. 

The three main types of cadmium- 
pocket batteries are (1) nonmal rate, 
(2) high rate and (3) very high rate. 

Normal Rate: This type of cell has 
normal internal resistance and is suit- 
able for small and fairly constant loads. 
Emergency and portable lights, alarm 
circuits, instrumentation, railway sig- 
nalling, marine lighting and commu- 
nications are typical applications for 
normal-rate batteries. 

High Rate: Cells of this type have 
low internal resistance and are suit- 
able for applications where loads vary 
widely and require large currents with- 
out substantial voltage drop. High-rate 
batteries are used to operate switch- 
gear, to start small engines and to 
supply — > for marine radio and 
telephone exchan 

Typical capacities range from 10 
to 360AH at the 8-hour rate of dis- 
charge, to 1.14 volts per cell. 

Very High Rate and Special: Such 
cells have extra-low internal resistance. 
They are suitable where very high 
currents, relative to capacity, are re- 
quired and where minimum voltage 
drop is imperative. 

Typical applications are for starting 
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Figure 17. Voltage discharge characteristics of typical nickel-iron 
cells, at the 5-hour rate, to 1V. 


gas turbines and large diesel engines. 
Capacities range up to 280AH at 
the 8-hour rate. 


Because nickel-cadmium batteries 
are quite similar to nickel-iron, most 
of the same advantages over lead-- 
acid batteries apply. 


In addition, a nickel-cadmium bat- 
tery has excellent charge retention. 


A layer of oil on the electrolyte 
surface reduces water evaporation, thus 
extending intervals between waterings. 


Besides having the disadvantage of 
being a relatively expensive power 
source, the nickel-cadmium battery 
should not be operated at high rates 
of charge or discharged with an electro- 
lyte temparature exceeding 46 deg. 
C. (115 deg. F.). i— 


TRANSISTOR 
RADIO PARTS 


We specialise in parts for all 
transistor radios and_ elec- 
tronic equipment, including: 
Ferrite aerials 
IF and OSC coils 
Driver transformers 
Output transformers 
Volume controls 
Speakers 
Resistors 1/8w, 1/4w 
Elect. Capacitors 
Ceramic Capacitors 
Transistors— Local 
and Imported. 


METROPOLITAN METER 


Figure 18. Photograph of cut- 
away nickel-cadmium cell. 
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Figure 19. Effect of low temp- 103 Regent St., Redfern 2016 
erature on discharge character- Phone: 69-5922, 


istics of nickel-cadmium cell. 
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A new Solid-State 


AF Signal 


Generator 


An up-to-date laboratory instrument design employing 


silicon transistors and a microcircuit, capable of deliver- 
ing either sine or square waves over a wide frequency 
range at low distortion up to 1OV RMS amplitude. 


by Jamieson Rowe 


The AF signal generator to be 
described has been designed as a 
modern solid-state counterpart of our 
previous valve designs, the last of 
which was described in the February, 
1962, issue of the magazine (then 
“Radio, Television and Hobbies”). It 
offers the full functional and perform- 
ance features expected of a laboratory 
signal generator, yet may ‘be con- 
structed at an outlay considerably less 
than the cost of comparable commer- 
cial instruments. 

The frequency range covered is from 
3Hz to 300KHz, the instrument having 
five switched decade bands which are 
continuously tunable. Alternative out- 
put waveforms are available over the 
full frequency range, either low- 
distortion sine waves or square waves. 
Total harmonic distortion, hum and 
noise components at maximum output 
(10V RMS) for sine wave output is 
less than .06 per cent between 100Hz 
and 10KHz (see specification panel); 
while the squarewave rise and fall 
times are less than 100nS, with over- 
shoot, and droop at 5Hz both less than 
10 per cent. At frequencies above 10Hz 
the droop on squarewave is negligible. 

The output level is maintained flat 
within 0.5dB over the full frequency 
range, and is monitored by a 3-inch 
rectangular panel meter. Both coarse 
and fine output attenuators are pro- 
vided, the former giving a total of 
eight 10dB steps, while the latter pro- 


{&). AF SIGNAL GENERATOR SINE gy SQUARE 
Cal ee 
@ LEVEL 
RANGE 


. 


The prototype generator complete in its case. As may be 


Figure | 


vides more than 20dB of additional 
stepless attentuation. By means of the 
Output meter the output level may be 
set cOnveniently and accurately to any 
level between 10YV RMS and a few 
hundred microvolts, at a source resist- 
ance of less than 600 ohms on all 
settings. 

The instrument operates from 240V 
AC, and has a power consumption 
of approximately 6 watts. It is housed 
comfortably in a case measuring a 
compact 12in x 6in x 4fin. 

The basic oscillator circuit employed 
in the instrument is similar to that 
used in the “Transistor Audio Gene- 
rator” described in the December, 
1967 issue by staff member Anthony 
Leo, and like the latter circuit is based 
upon a design published in the Augus* 
1967 issue of “Wireless World” by P. 
F. Ridler, B.E. 

During the development of both the 
present design and that of December 
1967, a considerable number of AF 
Oscillator basic circuits and configura- 
tions were critically examined and 
compared in our laboratory. The con- 
figurations tested included many based 
on integrated micro-circuit amplifiers, 
and using field-effect transistors both 
for impedance matching and automatic 
level control. 

Although it was found possible to 
Obtain quite good performance from 
some of these configurations, to date 
we have been unable to find a circuit 


its 


seen, 


appearance is in keeping with the performance attained. 
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WIEN NETWORK 


HIGH.GAIN 
AMPLIFIER 


OUTPUT 


THERMISTOR 


or configuration which is capable of 
performing as well as a - discrete- 
components circuit using biploar sili- 
con transistors and based upon the 
design by Ridler. Hence the latter 
approach would appear to be capable 
of providing close to the best perform- 
ance available at the current state-of- 
the-art from circuitry of moderate 
complexity, and it is for this reason 
that we have adopted it for both the 
recent and present projects. 


The oscillator circuit is of the “Wien 
bridge” type, and for those unfamiliar 
with this configuration it is shown in 
basic form in figure 1, As may be 
seen it consists of a high-gain differ- 
ential amplifier fitted with two sepa- 
rate feedback circuits. One circuit, 
consisting of resistors Rl and R2 and 
capacitors Cl and C2, connects from 
the amplifier output back to the “+” 
input and therefore provides positive 
feedback; the other circuit consists of 
resistor R3 and the thermistor (nega- 
tive temperature-coefficient _ resistor), 
and is connected between the output 
and the “—” input to provide negative 
feedback. 

The configuration in which R1, R2, 
Cl and C2 are connected is known as 
the “Wien network,” and is capable 
of performing in a manner roughly 
corresponding to an L-C tuned circuit. 
At a particular frequency determined 
by the values of the four elements 


CEC 


Specification 


An AF signal generator which delivers 
high-quality sine or square wave signals 
tunable continuously over the range 3Hz 
— 300KHz in five switched bands. The 
instrument is fully solid-state and em- 
ploys nine sillcon transistors. five diodes 
and an integrated RTL microcircult. 

Maximum output level is greater 
than 10V RMS, with an output imped- 
ance of less than 600 ohms. Both coarse 
and fine attenuators are provided for ad- 
justment of output level. the former pro- 
viding a total of 70d8 attenuation In 
10dB8 steps while the latter control pro- 
vides more than 20dB of additional step- 
less attenuation. The output level appiied 
to the final (coarse) attenuator is moni- 
tored by an output level meter which is 
calibrated in volts, millivolts and decibeis. 

Output level is flat within 0.SdB over 
the full frequency range. Total harmonic 
distortion, hum and noise at 10V aes 
sinewave output is tess than .O06p.c. 
tween 100Hz and 10KHzg, rising to 0. 1% 
to a proxl- 
1OHz and 300K 
Squarewave rise and fall times are 
than 100nS; overshoot and droop at SHz 
both less than 10%. Above 10Hz droop 


negligible. 
Cutput evel meter response. Is flat 
240V 


within 0.5dB from 3Hz — 300 
The instrument operates trom. 

AC, having a power consumption of ap- 

proximately 6 watts. 
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The complete circuit of 
the new generator, which 
employs nine silicon tran- 
sistors and an integrated 
microcircuit. 


(and possibly modified by source and 
output loading impedances), the trans- 
mission loss of the network falls to 
a minimum while the phase shift also 
passes through zero. 

This “pseudo-resonance” occurs at 
frequency Fo, where Fo may be 
found from the following equation 
providing the driving source impedance 
is negligibly low compared with the 
series elements (R1, Cl) and the out- 
put loading impedance is negligibly 
high compared with the shunt elements 
(R2, C2): 

. 1 
Fo = -————= ———- = os, QU) 
2m /RI.R2.C1.C2 


It may be noted that the right-hand 
side of this equation bears a formal 
resemblance to the expression for the 
resonant frequency of an L-C tuned 
circuit. 

If Ri and R2 are made equal in 
value, and C1 and C2 similarly given 
equal values, equation (1) reduces to 


1 
TRO 2+. 


In this case the transmission loss 
falls at Fo to a minimum of 3.0—or 
in other words there is a maximum 
transmission “gain’® of 0.33. The 
phase shift is zero as before. 


For an active system such as a 
feedback amplifier to produce sustained 
oscillations at a particular fre- 
quency, it may be recalled, the overall 
gain around the feedback loop must be 
at least unity and the phase shift either 
zero or a multiple of 360 degrees. In 
simple terms this means that the amp- 
lification must have a gain at least 
equal to the loss of the feedback net- 
work, and have a phase shift such that 
the output produced in response to a 
feedback signal is synchronous with 
the output signal from which the feed- 
back signal was derived. 

Hence for the circuit of figure 1 
to produce sustained oscillations at 
the ‘“‘pseudo-resonant” frequency, the 
gain of the amplifier must be at least 
3 times, to compensate for the loss 
in the Wien network. And the phase 
shift must be either zero or a multiple 
of 360 degrees, as the phase shift of 
the Wien network at Fo is zero. 


While the criterion for sustained 
oscillation of such a system is simply 
that the overall loop gain be at least 
unity for zero phase shift, a loop gain 
of higher than unity is undesirable 
because this corresponds to oscillations 
which grow in amplitude. What in fact 
happens with a loop gain exceeding 
unity is that the oscillation amplitude 
grows until saturation, cutoff or other 
non-linear limiting effects within the 
amplifier act to reduce the instanta- 
neous loop gain on signal peaks, An 
equilibrium is then reached, with the 
oscillation amplitude remaining con- 
stant—but with significant distortion of 
the waveform on one or both peaks. 


In order to produce sustained oscil- 
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For effective testing 


ADVANCE 


AUDIO SIGNAL GHNERATORS 


a ADVANCE MODEL J2C 


1 Watt Output 

The Advance J2C has been designed for the require- 
ments of telephone and service engineers. It has speci- 
fications and features which are ideal for the testing 
of low noise audio systems and other specialised 
equipments now becoming commonplace in today’s 
electronic industry. 


Output: Continuously variable 0.1 mW to 1 Watt. 
Frequency: 15 Hz to 50 kHz, 3 ranges. 
Metered: Output to 25V. ; 
Impedance: 600 ohms or 5 ohms by selection. 
Distortion: At 1 Watt better than—35dB; 
at 0.1 Watt better than—40dB. 
Dimensions: 11%” x 7%” x 95%”. 
Weight: 20 Ib. 
Power: 105 to 125V and 210 to 250V—40 to 100 
Hz—40 Watts. 


Price: $|I40 plus Sales Tax as applicable. 


ADVANCE MODEL H1B > 
The Advance Model H1B has provision for square-wave a a 


output to assist in the quick testing of low-frequency Z 
amplifier response, recovery and phase distortion. Test- . AF SIGNAL {PNERATOR Tyee re a 
Se | 


ing or alignment of most networks may be carried out 
quickly. 


Frequency: 15 Hz to 50 kHz. } 
Accuracy: Sine wave + a to 1 Hz. Square wave 
| 


~ 3% to 1H 
Rise Time: Less than 3 18. (10% to 90% of peak). 
Output: Sine wave: 200 uw V to 20V r.m.s. = 2dB. 


Impedance: Maximum 13 k{? | 
Square wave: 1.4 mV to 140V P-P (approx.). 
Distortion: Less than 1% at 1 kHz at a level of 20V— 


2dB. 
Dimensions: 75%” x 11%” x 9%”. 
Weight: 12% Ib. 
Power: 105 to 125V and 210 to 250V—40 to 100 
Hz—30 W (approx.). 


Price: $100 plus Sales Tax as applicable. 


Manufactured in 


e e , 
Australia by: jacoby, mitchell & co. pty. Itd. 
469-475 Kent Street, Sydney. 26-2651 
MELBOURNE ADELAIDE BRISBANE PERTH LAUNCESTON 
30-2491/2 53-6117 2-6467 28-1102 2-5322 
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lations at a constant amplitude and 
with low distortion, therefore, it is 
necessary to maintain the overall loop 
gain accurately at unity. There are a 
variety of methods whereby this may 
be achieved, but probably the most 
straightforward method and one which 
generally gives a good results is 
that shown in figure 1. As may be 
seen it involves a negative feedback 
circuit consisting of resistor R3 and a 
thermistor. 

In theory, providing the amplifier 
has an open-loop gain of greater than 
the required 3 times, simple “linear” 
negative feedback could be used to 
adjust its gain accurately to that figure. 
However, the feedback would have to 
be critically adjusted, both initially 
and thereafter on an almost continuous 
basis, to compensate for amplifier gain 
and Wien network drifts. 

By using a thermistor in the feed- 
back circuit, in the position shown, the 
circuit is made to perform its own 
continuous and automatic gain adjust- 
ment. This occurs in the following 
manner: 

The thermistor has a negative tem- 
perature coefficient of resistance — in 
other words, its resistance falls as its 
temperature rises. Hence when the cir- 
cuit of figure 1 is first switched on 
the thermistor will have a high resist- 
ance, there will be little negative feed- 
back, and the high gain around the 
positive feedback loop will speedily 
initiate oscillations Of rising amplitude. 

As the oscillations grow, the tem- 
perature of the thermistor will rise 
also, as the latter and resistor R3 are 
effectively connected in series across 
the amplifier output and will accord- 
ingly draw signal current. Hence the 
resistance of the thermistor will fall, 
the negative feedback will increase and 
the effective amplifier gain will drop. 

It should be apparent that an equili- 
brium will be reached, as the output 
amplitude can only rise to the point 
where the thermistor has increased the 
negative feedback on the amplifier to 
correspond to an effective gain of 3 
times—giving unity loop gain. If the 
oscillation amplitude tends to rise 
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Using this coded photograph, constructors should find no difficulty in 
placing components on the printed wiring board. 


above this level, the thermistor will 
reduce the loop gain slightly below 
unity and the oscillations will begin 
to die away; conversely if the ampli- 
tude tends to fall, the thermistor will 
increase the loop gain slightly above 
the unity to correct it. 

In short, the “non-linear” negative 
feedback action produced by the 
thermistor acts to continuously and 
automatically maintain the loop gain 
accurately at unity, and the oscillation 
amplitude constant, By employing a 
thermistor with a suitable temperature/ 
resistance characteristic, the output 
amplitude may be maintained at a level 
well below amplifier limiting, and the 
output waveform may thus be arranged 
to have low distortion. 

The actual degree of distortion pre- 


sent in the output will naturally 
depend largely upon the linearity of 
the amplifier itself, as one might 


expect. In order to produce an oscil- 
lator with very low distortion, it is 
therefore necessary to base the design 
in the first instance upon an amplifier 


having low inherent distortion at 
signal levels below limiting. 
The amplifier configuration em- 


ployed in the present design may be 
seen by reference to the main circuit 
diagram. It comprises four silicon 
NPN transistors T1, T2, T3 and T4, 
together with associated components. 

The first stage employs Tl in a 
conventional common - emitter con- 
figuration, with the base connected 
directly into the Wien network and 
the negative control feedback signal 
applied to the emitter via the 
unbypassed 470 ohm resistor (equiva- 
lent to R3 in figure 1). The base 
bias divider for Tl forms part of the 
resistive shunt Wien element (R2), the 
remainder being formed by a 50K 
wire-wound potentiometer. The latter 
is ganged to a similar pot in the series 
arm, the two forming the “fine tuning” 
control of the instrument. A_ fixed 
4.7K resistor in series with the second 
pot forms the remainder of the series 
resistive element (RI), balancing the 
equivalent resistance of the base bias 
divider. 
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The capacitive Wien elements (CI 
and C2) are switched to provide the 
five decade tuning ranges. It will be 
noted that the values of the pairs of 
capacitors are related by a factor of 
10 for all but the highest frequency 
range, where the values are lower than 
might be expected. The reason for this 
is that stray wiring capacitance in 
fact provides the remaining capaci- 
tance for this range. 

Further stray capacitance across the 
bias divider also tends to restrict the 
extent of the highest range, This is 
compensated by the 4.7pF capacitor 
across the 4.7K series element, which 
thus ensures that the highest band 
maintains the correct decade ratio. 


Transistor T2 forms the second 
stage Of the amplifier, and is again 
a conventional cOmmon-emitier stage 
which is direct coupled to the collector 
of Tl. A series R-C step circuit con- 
nected from the collector of T2 to 
earth is used to modify the loop gain/ 
phase characteristic of the amplifier 
at high frequencies, ensuring that the 
oscillator remains free from parasitic 
oscillations on the highest range. 

Transistor T3 is used as an output 
emitter-follower stage for the amplifier, 
contributing a slight voltage loss but 
appreciable current gain. This gives 
the amplifier a low output impedance 
and thus ensures correct operation of 
the feedback circuits, 

In place of the usual resistive load 
for T3, a fourth transistor T4 is used, 
biased to draw a collector current 
equal to the optimum emitter current 
of T3. As a result of the high effective 
AC collector-emitter resistance of a 
bipolar silicon transistor when biased 
in the “pentode” or “constant current” 
region, T4 thus provides T3 with a 
load which represents at one and the 
same time a low DC resistance com- 
bined with a high AC resistance. 

Because of this, the peak-to-peak 
emitter current excursions of T3 for a 
given output signal amplitude are a 
minimum. Accordingly, the current 
gain of T3 varies far less than is 
usually the case during the signal 
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This year, 
our two travellers are 
really going places. 


Our travelling portables are a floating input, its own HHI) WANN 12-24 V d.c. supply—a car 
big success. internal Weston cell for AMMAN, NWSW battery maybe. 

Since weannouncedLM1619and_ calibration, anda WH K\\ There’s no doubt 
CD 1642 last year, they've been frequency range from HH MUO. about it. Both LM 1619 
taken all over the world. 40 Hz tol0 KHz. Its : = and CD 1642 are 

But we’re not surprised. accuracy is 0.2°;, on true portables. 
They candoso much. Andthey’re — a.c. and 0.1°;, on d.c. You can take 
so easy to take. Yet it’s rugged and them anywhere 

Look at LM 1619. It'sa compact, weighs only and they won't 
four-digit a.c./d.c. meter with fully — 11 Ibs. and fits into a brief-case. mind a bit. 

Or look at CD 1642. It’s not So drop us a line. 
often you'll see a portable Let us tell you more. 
\ oscilloscope with lab standard 


performance. Withatracethisclear. 
S ; Its bandwidth is better than SOLARTRON 
: only 22 lbs. And plugs into any 
power supply from 100 to 
130 V a.c. or from 200to 260 V d.c.. 444 

But you're not stuck with 

the mains. You can run 
CD 1642 from its own 


15 MHzat 10 mV/cm. It weighs 
to 440 Hz. é 
battery. Or from any 


SOLARTRON. 112 High Street, Kew, Victoria, 3101 P O. Box 138, Phone 869535. N.S.W. P.O. Box 297, Brookvale. 2100. Phone 61 6841 
A member of the Schlumberger Group 
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cycle, and harmonic distortion is re- 
duced considerably. 

The actual distortion level produced 
by the oscillator depends in a rather 
complex fashion upon the DC operat- 
ing conditions in the various stages 
of the amplifier. However, in most 
cases there will be a rather well- 
defined minimum in output distortion, 
at a particular overall operating point. 
Hence in order to set the circuit for 
minimum distortion, the most conveni- 
ent method is to adjust the bias on 
Tl by varying the high-value shunt 
across the upper bias divider resistor 
(identified on the circuit with a dia- 
mond symbol). 

The minimum distortion point will 
generally correspond approximately to 
the “half supplv voltage” condition at 
the emitter of T3; i.e. the emitter vol- 
tage of T3 will tend to be somewhere 
near +10V. However, some idea of 
the possible deviation from this situa- 
tion may be gained from the fact that 
the prototype unit shown produces 
minimum distortion with the emitter 
of T3 at +12V. 

The thermistor used in this circuit 
is an STC type R24, whose resistance/ 
temperature characteristic is such that 
the oscillator output level will fall 
between about 1.2 and 1.5V RMS. At 
this level the dynamic control response 
of the R24 thermistor provides quite 
good oscillator amplitude stability, both 
with respect to disturbance recovery 
and also to ambient temperature varia- 
tions. 

In order to provide the instrument 
with alternative squarewave output, 
switching is provided which, when re- 
quired, directs the output from the 
oscillator through a squaring circuit. 
The latter emplovs an integrated digital 
microcircuit—a Motorola device, type 
MC792P, which is a triple three-input 
gate based on RTL circuitrv. Two of 
the MC792P gates are wired in a 
Schmitt-trigger tvpe configuration, 
which provides initial squaring of the 
oscillator sinewave, while the third gate 
provides follow-up squaring and buf- 
fering. 

In passing it should perhaps be not- 
ed that Motorola Semiconductor pro- 
ducts may be ordered from Cannon 
(Aust.) Pty. Ltd., of 58 Cluden Street, 
Street, East Brighton, Vic. 3187, also 
at P.O, Box 25, Mascot, N.S.W.. 2020, 
and Commonwealth Aerodrome, Para- 
field, S.A., 5106. 

The output amplitude from the 
squaring circuit is approximately 3.2V 
P-P, which is close to that of the 
oscillator itself. 

In order to fully qualify as a labor- 
atory-grade instrument, it is necessary 
that an AF signal generator be capable 
of delivering an output level of at least 
10V RMS, at a source impedance of 
no higher than approximately 600 
ohms. Accordingly the present instru- 
ment is provided with an output buffer 
amplifier designed to satisfy these 
criteria. 

The amplifier is a three-stage feed- 
back circuit based on the same con- 
figuration used in the oscillator section, 
and again using four silicon NPN tran- 
sistors T5, T6, T7 and T8. Heavy 
negative voltage feedback is applied, 
operating both for DC and AC, and 
this provides a high order of gain and 
operating point stability. The effective 
signal voltage gain of the amplifier is 
approximately 9.3 times, and within 
approximately 0.2dB of this figure over 


Two views of the front panel wiring-board assembly of the new 
generator, presented to assist readers wishing to duplicate the proto- 
type construction. 


List of Components 


1 Case 12in x 6in x 4hin, with 
wiring board and power supply 
brackets. 

I Rotary dial plate (see text). 

1 Printed wiring board 68/09. 

1 50uA 2K meter, 3in rectangular. 

1 Power transformer, 240V to 17V 
at 500mA_ nominal. 

1 3-pole 3-position rotary switch. 

1 2-pole 5-position rotary switch. 

I Single-pole  9-position rotary 
switch, with dummy wafer. 

5 Control knobs. 

2 Output terminals. 

2 Chrome handles. 

1 Type R24 thermistor. 

alta reduction drive, tin to 
in, 

1 ae shaft coupling, tin to 
in. 

SEMICONDUCTORS 

2 Silicon rectifiers type EM401, 
IN5059, OA605 or similar, 

2 Germanium diodes type OA91 or 
similar. 

I Nominal 20V_ zener, type 

BZY94-C20 or similar. 

7 BCI09, TT109 or SE4010. 

2 BC107,TT107 or similar. 

1 BC108, TT108, or similar. 

2 2N3569, TT3569 or similar. 

3 40408 or similar. 

1 MC792P_ integrated microcircuit 
(see text). 

RESISTORS 

1 2.5K linear pot. 

I 50K-50K ganged wire-wound pot, 
high quality type. 


Half-watt 5 per cent type: 
4.7ohms, 22 ohms, 68 ohms, 120, 
150, 2 x 470, 2 x 560, 2 x IK, 
2 x 1.2K, 1.5K, 3 x 3.3K, 3.9K, 
2 x 4.7K, 2 x 5.6K, 6.8K, 8.2K, 
2 x 10K, 15K, 2 x 22K, 33K, 
39K, 47K, 2 x 68K, 150K, 680K, 
2.2M. 

High stability, preferably 1 per 


cent type: 
0.68 ohms, 1.5 ohms, 4.7 ohms, 
15° ohms, 47 ohms, 150, 470, 
1.5K. 

CAPACITORS 


Low voltage, polyester or poly- 
styrene: 

4.7pF, 27pF, 180pF, .039uF, 2 
x O.luF, 2uF. 

High stability, close tolerance: 
2 x 82pF, 2 x .00luF, 2 x .0luF, 
2 x 1.0uF, 

Electrolytics: 

10uF 3VW (tantalum), 25uF, 
25VW, S50uF, 6VW, 50uF 12VW, 
100uF, 3VW, 2 x 200uF 6VW, 


320uF 6VW, S00uF 12VW, 

5S00uF 25VW, 2 x 1,000uF 

25VW, 2,000uF S0VW. 
MISCELLANEOUS 


Mains cord and plugs; grommets; 
spring clips for 40408 transistors; 
8-lug length of minature resistor 
panel; 2 x 8-lug tagstrips; 1 x 
5-lug tagstrip; 1 x 2-lug tagstrips; 
scrap acrylic sheet for dial 
cursor; connecting wire, solder, 
nuts, screws, washers, etc. 


Coeneececenennoecunececececensossesevenececensceansoncatvenenacacscuns ceenennoeceneasonsenessgcgnncgogsneanscanananggeesnegeseeseauenesenggeneuenaneenseeeueseneeneneeeeeeeUeeeeseGenN eGAUEMeUEOEUEO LONE 


the frequency range of the oscillator— 
a performance which is adequate to 
provide the instrument with an output 


of more than 10V RMS on both sine 
and square-wave signals. 
The output stages of the amplifier are 
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PLESSEY 


Controls 


The Ducon Division of Plessey Components Group 
offers the widest selection of DEF Qualification 
Approved and commercial type resistive controls 
available in Australia. 


Ratings vary from 50 milliwatts to 300 watts with a 
complete range of resistances, tapers, shafts, 
mounting arrangements, ganged and dual types and 
specials to suit customers’ specifications. 


Carbon track and wire-wound types may be selected 
to suit specific applications. 


Designs include miniatures and standards, printed 
circuit and edge-driven, also miniature preset types 
together with a range of fully sealed units to meet 
the most stringent specifications. 


A choice of imported brands, including names of 
renown such as Mallory and T.T.K. as well as 
Plessey, is also offered in the Ducon range com- 
prising variable resistive controls of the highest 
quality available. 
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Plessey Components 


Ducon Division Box 2 PO Villawood NSW 
Telephone 72 0133 


1060uF 
TSWV 3089 


At upper left is a view inside the power supply bracket, while beneath is a view of the bracket 
mounted inside the case. At right is a reduced copy of the printed wiring board pattern. 


operated from a +40V supply rail, in 
order to provide the required peak-to- 
peak output voltage capability, As a 
result of the high supply voltage, the 
use of heavy negative feedback, and 
the use of transistor load T8 for the 
output transistor 27, the amplifier is 
typically capable of delivering more 
than 10.5V RMS output over the full 
frequency range of the oscillator, with 
hum, noise and distortion at an almost 
unmeasureable level (typically around 
—90dB relative to full output). 

In order that the instrument should 
provide an output impedance of less 
than 600 ohms, the amplifier output 
stage must be capable of developing 
10V RMS across a minimum load of 
this value, with negligible distortion. 
Hence as the output stage is basically 
an emitter-follower operating in class 
A, it must be operated at a quiescent 
current at least equal to, and ideally 
somewhat greater than, the peak signal 
current required in the latter condition. 
This is equal to (1.414 times 10)/600, 
or 23.6mA., 

To allow a comfortable margin for 
component tolerance variations and 
similar factors, the output stage quies- 
cent current in the present design has 
been set at approximately 37mA. This 
figure should ensure that the instrument 
will be capable of delivering rated out- 
put at all times. 

Naturally enough this quiescent 
current level, combined with the 
moderately high supply voltage used 


for the output stage, results in appreci- 
able power dissipation in the output 
transistor T7 and its load T8. Each in 
fact is required to dissipate some 
740mW, dictating the use in these posi- 
tions of a device having both higher 
voltage and higher dissipation capa- 
bilities than the devices used in the 
foregoing stages. 

As may be seen from the circuit 
the device which has been selected for 
T7 and T8 is the 40408, an RCA 
type employing a metal-header TO-5 
encapsulation. For the present appli- 
cation, this device is quite conserva- 
tively rated, with a BVceo rating of 
90V and a dissipation capability of 
some 860mW at 50 degrees C. am- 
bient. However, to provide as large 
a “safety margin” as possible for the 
instrument, in keeping with its preten- 
tions, it is recommended that the de- 
vices be fitted with small spring-clip 
radiators to lower the case-ambient 
thermal resistance. 

The undistorted output capability of 
the buffer amplifier is naturally depen- 
dent upon the quiescent operating 
point, as with the oscillator amplifier. 
In this case, the optimum operating 
point corresponds closely to the situa- 
tion where the emitter voltage of T7 
is at half the supply voltage—i.e., 20V. 
As before, setting-up of the operating 
point is performed by means of a 
high-value shunt across the upper bias 
resistor of the input stage (TS). 

“Fine” adjustment of output level 


is performed by a potentiometer at the 
input to the buffer amplifier. A small 
capacitor shunting the rotor of the 
potentiometer to earth is used to com- 
pensate for stray capacitance break- 


through at the highest frequencies 
(evident only as squarewave over- 
shoot). 


Coarse attenuation of output level 
is performed by a_ low-impedance 
divider chain at the buffer amplifier 
output. The resistor values used in 
the divider are multiples of 15 and 
4.7, which are the preferred values 
giving attenuation steps closest to the 
required 10dB (within 1 per cent, ex- 
cluding resistor tolerance), The total 
divider resistance is approximately 
2.2K. A small capacitor is shunted 
across the three lowest ranges for stray 
capacitance compensation at the high- 
est frequencies. 

A 560 ohm resistor is fitted in series 
with the output on the zero attenuation 
(10V) range, to ensure that the buffer 
amplifier output stage cannot be dis- 
turbed or damaged by the application 
of very low resistances across the out- 
put of the instrument. Similar resis- 
tors are not required for the remaining 
ranges, but can be fitted where shown 
if it is desired that the instrument pre- 
sent a fairly constant output imped- 
ance of nominally 600 ohms. 

Output level monitoring is perform- 
ed by a passive half-wave voltage 
doubling rectifier and meter circuit con- 
nected to the output of the buffer am- 
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FERGUSON fH victimes 


transformers 


OUTPUT TRANSFORMERS POWER TRANSFORMER 
General Purpose—Voltage Doubling 


Type Nom. Primary Impedance Secondary Imp. tput 
No. Watts (ohms) (ohms) Type Primary H. T. Nolt: After | Doubler low, tomas 
. e eco! es 
Medium fidelity 40-30,000 cps minus/plus 2db. Se Scent 
110-285 80 6.3V—3A CT 
OPM _1A 5 7000, 5000 SF. 15. 8 3.7, 2 BYDI00 ano DD 360 
OPM19A 5 7000, 5000 S.E. 500, 250, 166, 100 250 120 310 
5 1 6.3V—4A CT 
OPM 2A 7 10000 BP, is. 8.37. 2 PYD102¢ am er se 
OPM 7A 15 (10000) 8000, 7000 P.P. 15. 8 3.7, 2 250 50 380 
3V- 
OPM 8A__IS (10000) 8000. 7000 P.P. 500. 250, 166 100 EyOIN a ess Say 28 OF 
OPMI10A 25 (8000) 6600 PP. 15._.8.3,7....2 250 120 310 as 6 aurasn, ee 
OPM 9A__25 (8000) 6600 _P.P. 500, 250, 166 100 BYD1OS a0 He ann eaV_3A 
OPMI4A 35 (8000) 6600 P.P. 15, 8 3.7, 2 250 146 380 se iii tite a 
Dil. = an. OE _Lia ek a: SEND IOS 240 13 3Vv— 
OPM13A 55 3500 PP. 15,8 _3:7,__2 a0 ie 330 63V—3A 
Impedance in brackets indicate 250 173 450 
i PVD108 240 163 425 150 6.3V—3A CT 
screen taps available. 230 153 400 6.3V—3A 
340 136 338 80 6.3V—3A CT 
PVD109 240 1 1 3v—4 
OUTPUT TRANSFORMERS 230 126 330 6.3V—4A 
250 193 500 
Type Nom. Primary Secondary PVD110 240 183 475 200 6.3V—3A CT 
No.___ Waits Ohms ohms = 230 173 450 6.3V—4A 
250 124 310 
Hi-Fi Using Oriented Grain Steet for PVDIIL* 240 114 285 150 6.3V—3A CT 
Mullard S-Stereo-7 Playmaster 2 & 4 230 104 260 6.3V—3A CT 
5 *Also available in flat mounting; 


OP412 7) 9000 + Screen Taps PP. 15 


Hi-Fi for Multard 5-10 Amplifier LOW VOLTAGE EQUIPMENT TRANSFORMER 
Type Pinay ©. 
OP308/15__12 8000, 6000 PP, tS 3.759 No. err’ Secondary Rating 
Ultra-Linear PFS37 240 17V_ tapped 11.5V—0.4A 
OP301/15 12 8000 + Screen Taps i nae ee 
pe A EE ct ct I I a cl at i PF265 240 17V tapped at 11.5V, 10V, 
OP312/15__25 6600 _+ Screen Taps P.P,._15 _3.75* 8.5V at 4.2A 
For 6GW8’s (ECL86's) PF2344 240 18V, 0, 18V, 2.5A 
PF2114 24 20V, 0, 20V, —2A DC 
OP447/15__ 12 8000 _+ Screen Taps P.P, 15 . 3.75% PF2440 240 19.4V, 0, 19.4V, —1.5A DC 
Ultra-Linear Oriented Grain Steel PF2228 240 30V —0.6A 
For 6BO5"s (EL84’s) PF1763 240 ~—_—:30V_tapped at 25V, 20V—2A 
PF2876 240 32V at 1A 
OP387/15_12 8000_+ Screen Taps P.P._ 15 3.75% 32V_at IA 


PF2004 240 35V, 0 35V,—750mA 


PFI14 240. 5O0V—2.3A tapped at 24V—4.8A 
tapped 12V—9.6A 


*Also available in 8.4 and 2.1 ohms. 


POWER TRANSFORMER PFIIS 240 ~~ SOV_ tapped at 30V, 25V, I1SV—SA 
Genera e—Valve Rectifier PF2235 240  1I50V, 125V, 100V, 75V, SOV, 25V, 
lemon or 75V 0 75V at 30mA 
Type Primary H.T.  H.T. —_Low-Tension S.3—12A 
Volts mA Secondaries 


150/150 
285/285 


30 
40 


6.3V—1.8A 


6.3V—2A pye 
6.3V —tapSV—2A No. Prim. Secondary Rating 
PF1290 240 6.3V—0.6A insulated for 2500V_ working 


FILAMENT TRANSFORMERS 


PF201 240 225/225 50 6.3V—2A 
PFISL — 230, 240 285/285 60 6.3V—-2A C.T PF231S_ 240 6.3V—1.2A _ 
6.3V—tap 5V—2A PFI728 = 240 6.3V—1.1A, 6.3V—1.1A or 12.6V—1.1A 
a C.T. if series connected or 
PF1460 230, 240, 250 ~=—250/250 80 6.34V -2A CT 6.3V—2.2A parallel windings. 
63 apSV—2A PF1630 240 5,3V—2.25A_C.T. 
: = - PF476 240. 6.3V—3A C.T. 
= a a a all : : 
FESO! 2305280 BBSI2E3 “400! Get an Sah PFI62 240. 6.3V—3A, 6.3V—3A C.T. or 12.6A—3A 
6.3V —tapSV—2A C.T. if series connected. _ 
PF2565 240 12.6V—0.5A  12.6V—0.5A or  25V—0.SA 
PF174 230, 240 285/285 150 6.3V—3A if series connected or 12.6V—1A 
6.3V—3A C.T. Parallel windings. _ 
6.3V—tapSV—3A PF2851_ 240 __12.6V_C.T. _at_0.15A. 


FERGUSON TRANSFORMERS PTY. LTD. 


331 HIGH STREET, CHATSWOOD, N.S.W. @ POST OFFICE BOX 301, CHATSWOOD. TELEPHONE: 40-0261 (8 LINES). 
@ TELEGRAMS: ‘’FERTRAN.” 


178 BOUVERIE ST., CARLTON, VICTORIA. TELEPHONE 34-5814. 
INTERSTATE AGENTS: 


_ TASMANIA: ACT: QUEENSLAND: WESTERN AUSTRALIA: SOUTH AUSTRALIA; 
Associated Agencics Pty, Erroll Nazer Pty. Ltd., Keith Percy and Co. Pty. Athol M. Hill, Wm. M. Matthew Pty. Ltd.. 
Ltd; 84 Barrier Strect, Ltd., 613 Wellington Street, 12 French Street, 
25 Barrack Street, Fyshwick. 2600. Waterloo Street, Perth, 6000. Adelaide, 5000. 
Hobart, 7000. Phone: 9-0325. Newstead, 4006, Phone 21-7861. Phone: 23-6202. 
Phone: 2-1843. Phone: 51-5461. 


52 ELECTRONICS Australia, September, 1968 


plifier. The meter used is a 3in rec- 
tangular 5OuA type, that used on the 
prototype instrument being a Japanese 
unit type VP-2A imported by Elec- 
tronic Supplies, of Box 417, P.O., 
Crown Street, Sydney, 2010. It is 
available from many trade suppliers. 

As the metering circuit is a passive 
One, it must be connected as shown 
to the top of the coarse attenuator. 
This is quite standard practice. How- 
ever, it should be noted that because 
of this the meter reading will strictly 
indicate only the open-circuit output 
level for any given combination of 
coarse and fine attenuator settings. 

This must be borne jin mind parti- 
cularly when the output of the instru- 
ment is connected into low impedance 
circuitry. In such cases, the meter 
reading will indicate not the actual 
output, but rather the signal level be- 
ing applied to a voltage divider form- 
ed bv the load impedance, together 
with the effective output resistance of 
the instrument on the coarse attenua- 
tor range concerned, 

The power supply of the instrument 
consists of a ‘“full-wave” voltage 
doubler rectifier, employing a power 
transformer having a nominal] second- 
ary rating of 17V at 0.5A. A single 
section of R-C filtering is used fol- 
lowing the rectifier for the +40V 
supply line, while a simple zener- 
reference series regulator circuit is 
used for the +20V oscillator supply 
line. The series regulator transistor 
is again an RCA type 40408 device, 
fitted with a small metal clip radiator 
as with T7 and T8. 

As may be seen, the instrument is 
housed in a compact case measuring 
12in x 6in x 44in, the front panel of 
the case being of the “wrap-around” 
t¥Ype. The prototype case came from 
Heating Systems Pty. Ltd.. of 24 
O’Riordan Street, Alexandria, 2015, 
who designate it as type MC-9, This 
firm is also able to supply the cali- 
brated frequency dial plate shown on 
the prototype. 

The frequency dial is on the left 
of the front panel and consists of a 
calibrated circular plate mounted on a 
planetary reduction unit. A small fixed 
cursor fashioned from a scrap of acry- 
lic sheet is mounted above the dial, 
permitting convenient and quite 
accurate adjustment. 

In the centre of the panel (top to 
bottom) are the sine-square function 
switch, the output “fine” or “set level” 
control, and the frequency range 
switch. To the right of the last- 
named and underneath the output level 
meter are the Coarse attenuator switch 
and the output terminals, ech 
handles at either end of the pan 
permit convenient handling of the fe 
strument, while also tending to protect 
the meter and control knobs from 
damage. 

The meter is fitted with a face hav- 
ing three scales, the two uppermost 
scales providing the usual 10dB- 
related 0-1 and 0-3.16V ranges. while 
the lowest provides for relative dB 
measurements (FSD is +6dB). The 
face for the prototype meter was pro- 
duced photographically from original 
artwork and duplicate copies are avail- 
able to readers via the Information Ser- 
vice at 50c each. We understand that 
in due course the meters may be made 


The frequency dial 
of the new genera- 
tor, which was 
calibrated using a 
Naunton 2 - watt 
potentiometer. The 
dial plate is obtain- 
able from Heating 
Systems Pty. Ltd., 
who are also able 
to supply the case. 


are mounted on a printed wiring 
board, which measures 10in x Sin. The 
board is mounted to the rear of the 
front panel by two small sheet-metal 
brackets which are fastened to the 
panel via the handle mounting screws. 
The ganged potentiometer which per- 
forms the oscillator tuning is also 
mounted on the board, being coupled 
to the rear of the planetary reduction 
drive via a flexible tin-to-tin shaft 
coupling. 

The buffer amplifier output transis- 
tors are attached to the wiring board 
via small spring clips, which, as men- 
tioned earlier, provide additional area 


for thermal dissipation. The clips used 
in the prototype are of the type sold 
in most hardware stores for use as 
cupboard-door catches and as mount- 
ing clips for small tools and utensils. 

The only minor components associ- 
ated with the _ oscillator-amplifier 
circuitry proper which are not mount- 
ed on the board are the coarse attenu- 
ator resistors, which are mounted on 
the attenuator switch and supported by 
a dummy switch wafer, the attenuator 
compensating capacitor and the com- 
pensating capacitor wired between rotor 
and ground of the fine attenuator. 
Apart from these components there are 
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available with this face fitted by the 
importer. 

Inside the case of the instrument 
a majority of the minor components 
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the metering components, which mount 
on a small section of miniature resistor 
panel attached to the rear of the meter, 
and the power supply components. 


The power supply components are 
supported by an “L”-shaped metal 
bracket which mounts in the case at 
the rightside rear. The bracket is de- 
signed both to support and shield the 
supply from the oscillator and ampli- 
fier, and to this end the power trans- 
former is mounted inside the bracket 
tather than on the outside. As the 
2000uF filter electrolytic has a ground- 
ed can, this is mounted outside the 
bracket; however the remaining com- 
ponents fit comfortably inside support- 
ed as necessary by three tagstrips. A 
fourth 2-lug strip supports the 40408 
radiator clip. 

The construction and wiring of the 
instrument is straightforward and 
should be fairly clear from the illustra- 
tions and the foregoing description. 


An actual-size repro- 
duction of the proto- 
type meter face, 
showing the _ three 
scales. The face is de- 
signed to suit a VP- 
2A meter as distribut- 
ed by Electronic Sup- 
plies. 


However, the following few points may 
help in ensuring that assembly is 
smooth and_ successful. 

The wiring board is best wired up 
as the first step in assembly, after 
which the output attenuator may be 
wired and the connections made be- 
tween the board, the frequency range 
switch and the attenuator switch. The 
meter circuitry may then be assembled 
on the rear of the meter, and finally 
the board mounted on its brackets and 
the connections made to the fine at- 
tenuator and function switch. The 
power supply section may be wired 
last, and in the interests of safety tested 
briefly before connection to the board. 


Care should be taken when wiring 
the transistors and integrated micro- 
circuit to the board, to ensure that 
these components are not damaged by 
overheating. A small, well-tinned iron 
is desirable, with the joints made 
thoroughly, but with heat applied for 
as short a period as possible. It is 
recommended that the transistor leads 
be cut not shorter than about tin, 
unless the constructor is well experi- 
enced in the art of printed wiring 
assembly. 


To prevent possible vibration damage 
of the thermistor it is a good idea to 
anchor it to the board with a piece of 
cellulose tape after soldering it into 
circuit. 

When the board has been attached 
to the front panel, the planetary reduc- 
tion drive and dial may be assembled. 
Before tightening the flexible coupling 


overall accuracy of within 5 per cent, 
or to go to the trouble of calibration 
using a technique such as Lissajous 
figures. Which of these alternatives is 
taken will no doubt depend upon the 
calibration accuracy required, 
connecting the drive to the tuning pot, 
ensure that the pot is turned fully 
anti-clockwise and that the dial is set 
accurately to the “set dial” arrow, 

Once the instrument has been com- 
pleted. the one remaining task is that 
of calibration and adjustment for 
optimum performance. 


Frequency calibration of the instru- 
ment is most easily carried out with a 
digital frequency meter; in general this 
will also give the most accurate results. 
However, if a digital frequency meter 
is not available, the constructor has 
two alternatives: either to accept the 
calibration provided by the particular 
range capacitors and resistors employ- 
ed, which will probably provide an 


RMS. VOLTS 


The low-end calibration of all of 
the ranges in common is determined 
by the ganged potentiometer, while 
the common high-end calibration is de- 
termined largely by the fixed series 
feedback resistor (shown on the cir- 
cuit as 4.7K). The absolute calibra- 
tion of each range individually is de- 
termined by the two capacitors con- 
cerned, while as mentioned earlier the 
small capacitor across the fixed feed- 
back resistor largely determines the 
calibration at the high end of the 
uppermost range, These relationships 
should be borne in mind if it is found 
necessary to modify component values 
during calibration. 

Adjustment of the oscillator operat- 
ing point is necessary if the instru- 
ment is to give minimum distortion 
and this can really only be done by 
trial and error using a_ high-quality 
harmonic distortion meter or wave 
analyser. Measurements should be 
taken with a variety of values for the 
high value bias divider shunt (marked 
on the circuit with a diamond sym- 
bol) and from the values it should be 
apparent which value will give the 
minimum distortion. 


Perhaps it should be noted in pass- 
ing that the last-described adjustment 
will only be necessary when it is in 
fact made possible by the availability 
of the required instruments; if the in- 
struments are not available, there 
should be no reason to perform the 
adjustment. It is likely that with no 
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The main advantages of this device 
are that it permits temperature to be 
monitored at a distant point, that the 
type of display can be much larger 
and easier to read than a conventional 
thermometer and that response can 
be more rapid than jt is with a con- 
ventional thermometer. All these 
factors can be important in practice; 
much more so than might be appre- 
ciated by the simple noting of them. 

One of the first applications that 
comes to mind is monitoring photo- 
graphic sclutions and, in fact, the 
practical version we will describe has 
been designed for this purpose. The 
main advantage here is simply that 
of convenience. A meter mounted at 
eye level is a good deal easier to read 
than a thermometer at bench level, 
particularly under safe light condi- 
tions. And the easier it is to read 
the temperature, the more likely it is 
that the operator will keep a close 
check on it—almost autbmatically. 

Other applications which suggest 
themselves, and where the remote 
reading facility would be even more 
advantageous, are monitoring incuba- 
tors and brooders in chicken hatcheries, 
or monitoring for frost in orchards 
and market gardens, We imagine that 
anyone who has faced the need for 
making such checks “on the spot” on 
a wet and windy winter’s night would 
not have to be sold on this project. 

The operation of the device is based 
on the resistance-temperature charac- 
teristic of the thermistor. The ther- 
mistor is a resistor with a high (nega- 
tive) temperature coefficient, i.e., its 
resistance changes quite markedly with 
a change in temperature. The fact 
that the change is negative (resistance 
decreases as temperature increases) is 
of less importance in this case, but 
can be quite valuable in other appli- 
cations, 

The circuit is quite simple, being 
basically a bridge configuration. An 
elementary circuit is shown in figure 1, 
where the bridge consists of four re- 
sistors, Rl, R2, R3 and R4, Resistors 
1, 2 and 3 are conventional types, pre- 
ferably chosen to have the lowest pos- 
sible temperature coefficient. Resistor 
R4 is the thermistor. 

Under certain conditions such a 
bridge circuit can be said to be “bal- 
anced,” i.e., there will be no potential 
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AN ELECTRONIC 
THERMOMETER 


Here is a simple project which may serve 
either as an experimental project for a club 
or science class, or as an essentially prac- 
one with a number of useful 
plications. It is an electronic thermometer, 
using a glass encaspulated thermistor as a 
temperature sensing element. 


ap- 


John Horsfield and Philip Watson 


difference between points “A” and 
“B,” nor current through the meter, 
and therefore no reading. Such a bal- 
anced condition can exist if: (a) all 
four resistors are equal in value, (b) 
RI and R2 are equal and R3 and R4 
are also equal, but differing from R1 
and R2, or (c) Rl and R2 differ, but 
R3 and R4 also differ by the same 
ratio. 

If these conditions are not satisfied, 
the bridge will be unbalanced and the 
meter will deflect in a direction and 
to an extent dependent on the condi- 
tions causing the unbalance. For ex- 
emple: Let us assume that RI and R2 
ere equal. The bridge will now bal- 
ance if R3 and R4 are equal, but let 
us consider what happens if R4 is less 
than or greater than R3. If R4 is 
less than R3 then point “A” will be 
closer to the positive end of the system 
than point “B” and the meter will 
read up the scale. If R4 is larger 
than R3, the reverse reasoning will 
apply and the meter will try to read 
down the scale. 

To make use of these characteris- 
tics in our application, imagine again 
that we start with R1 and R2 equal. 
We then determine the resistance of 
the thermistor R4 at the lowest tem- 
perature we wish to measure and make 
R3 the same value. Thus the bridge 
will balance when the thermistor is at 
minimum temperature, and we can cali- 
brate the meter zero position as being 
equal to the minimum temperature, 

As the temperature of the thermis- 
tor increases, its resistance decreases. 
This moves the point “A” toward the 
positive end of the network, making 
it positive with respect to “B”, and the 
meter moves up the scale. How far 
it moves for a given change depends 
on the sensitivity of the meter, the 
voltage of the battery, and the value 
of R5. Within certain limits, we can 
select these so that full-scale deflection 
of the meter corresponds to the maxi- 
mum temperature we wish to measure. 
We can thus calibrate this point. And. 
if we can assume that the temperature 
coefficient of the thermistor is linear, 
we can also calibrate all points in be- 
tween. 

So much for the broad theory. Now 
let us consider practical components 
and values. There are a number of 
thermistors available which could be 
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used in such a circuit, but our experi- 
ments have been conducted around one 
specially designed for immersion in 
liquids. It is the type F23, and con- 
sists of a glass tube 3/32in diameter 
and 3in long. The thermistor element 
proper is sealed in a small glass bead 
at one end of the tube and connecting 
leads emerge from the opposite end. 
The tube may be immersed in a tray 
or tank in the same manner as a con- 
ventional thermometer. 

These thermistors are handled by 
Standard Telephones and Cables Pty. 
Ltd., who also supplied a basic thermo- 
meter circuit from which we developed 
our unit. 

To achieve a useful order of sensi- 
tivity without resorting to excessive 
voltage it is necessary to use a S0uA 
meter. This may have been a prohibi- 
tive requirement at one time, but there 
are currently available good quality 
imported meters of this sensitivity at 
attractive prices. 

The choice of this meter sensitivity 
is based on the use of a 1.5V battery. 
While a higher voltage would permit 
the use of a less sensitive meter, we 
are limited in this regard by the dis- 
sipation in the thermistor. This is not 
so much a matter of exceeding the dis- 
sipation rating as of producing any 
significant temperature rise in the ther- 
mistor, which would falsify the reading. 
With the circuit and values shown, the 
maximum power dissipated in the ther- 
mistor (full-scale deflection) is of the 
order of 0.25mW, insufficient to cause 
serious error. 

More precisely, the “F” series ther- 
mistors are quoted as having a dissi- 
pation constant of 2.5mW/°C in water 
(0.85mW/°C in air). Assuming the 
use of water (or similar liquid) the 
error introduced by a dissipation of 
0.25mW would be only 0.1°C, and 
even this is largely offset by the cali- 
bration procedure. 

The power supply may be a battery 
as we have indicated, or a simple power 
supply, such as we will describe later. 
Provided the unit does not have to 
run continuously, the battery would ap- 
pear to be the better proposition in 
terms of first cost, portability, and 
convenience. At 1.4V, current drain 
is about 2.5mA, and an alkaline type 
penlite cell (“AA” size) should pro- 
vide about 1000 hours operation. Even 


if used for, say, 10 hours per week, 
it should Jast approximately two years. 
which is also within the normal shelf 
life of these cells. : a 

Working at near maximum sensitiv- 
ity the circuit shown will provide a 
range of about 25°F. and this gives 
reasonable scale expansion, If using a 
normal 50 division scale each division 
would equal 0.5°F. If working to a 
centigrade scale is would be easy to 
modify the coverage slightly to one 
which would fit in with the 50 divi- 
sions. For example, a spread of 12.5°C 
would give four divisions per degree C. 

Reducing the sensitivity will increase 
the coverage, but give a more com- 
pressed scale. Conversely, anything 
which increased the sensitivity, such as 
a mote sensitive meter, a larger bat- 
tery, etc., would provide a more ex- 
panded scale. As we have seen, there 
are practical limits to these factors, 
but we have considered the possibility 
of amplifying the signal before apply- 
ing it to the meter. Assuming that this 
could be done satisfactorily it might be 
possible to expand the scale to the 
point where it indicated only a few 
degrees either side of a critical value. 
However, this is something for the 
future. . 

As already suggested, the particular 
range to be covered is selected by, 
first, nominating the low temperature 
limit and providing a value of R3 to 
match the thermistor resistance at this 
temperature, then adjusting R5 to give 
full-scale deflection when the thermis- 
tor is at maximum temperature. 

Because of the normal spread of 
thermistors, it is not possible to 
Nominate an exact value for R3, 
although we can make a rough ap- 
proximation from the published data, 
usually in graph form. Final adjust- 
ment and selection of resistance values 
must be made by direct comparison 
with a reliable thermometer. The resis- 
tor may then be adjusted either by 
adding series of parallel resistors, or 
by making part of the resistance 
adjustable. 

Our final circuit shows a combina- 
tion of fixed and variable resistance 
designed to cover the likely spread of 
thermistor values at the particular 
minimum temperature, However. for 
this or other ranges, there would be 
some advantage in using, initially. a 
larger value variable resistor, say 5K, 
from which the approximate value can 
be determined experimentally. This 
wil} also permit a better combination 
of fixed and variable resistance for R3 
in its final form, with the variable- 
portion made as low as possible for 
easy adjustment. 

Adiustment of RS is provided by 
substituting, for the thermistor, a con- 
ventional resistor having the same re- 
sistance value as the thermistor at the 
full scale temperature. RS is then 
adjusted until the meter reads full 
scale, left on this setting, and the 
thermistor restored to the circuit in 
place of the substitute resistance. 

This fatter arrangement also pro- 
viles a convenient method of checking 
the calibration of the instrument to 
take care of minor changes in battery 
voltage. In the practical version we 
provide a multi-position switch which 
provides this calibrate facility as the 
first step from the “OFF” position. 
followed by the active ante of ranges. 
Thus one is automatically reminded 
to calibrate the instrument every time 
it is switched on. 


The unjt we built was designed for 
photographic use and covers from 55°F 
to 80°F (12.5°C to 27.5°C), This is 
about the minimum range the system 
can cover, even though it may be a 
greater range than is strictly required. 
Individuals may also have different 
ideas about how this range should be 
distributed about the nOminal working 
temperature of 68°F (20°C). Some may 
prefer to move it bodily upwards, say 


60°F to 85°F (15.5°C to 29.5°C 
R4 R2 
R5 
A 8 
+ 
R3 Rt 


Above: The basic 
bridge circuit 
around which the 
electronic therm- 
ometer is design- 
ed. Study _ this 
carefully in con- 
junction with the 
explanation in the 
text. 


Right: A practical 
circuit as finally 
evolved, Although 
more compon- 
ents are involv- 
ed, the circuit 
remains basically 
the same. Note 
that the “R” 
numbers shown, 
correspond to 
those in the basic 
circuit, but now 
apply to groups of 
resistors perform- 
ing the same 
function. 


useful. 

(Note that the above Centigrade 
values are not necessarily exact con- 
versions from Farenheit. Practical 
scales have been modified to provide a 
logical order of division and some 
decimal values have been rounded off.) 

Reference to the practical circuit 
will show how the various features are 
provided. A four position panel switch 
selects “OFF,” “CALIBRATE,” “LOW’ 
and “HIGH” in that order. The 
“OFF” position is self explanatory, 
the main function being to open the 
battery circuit. In the “CALIBRATE” 
position the battery is switched on 
and the bridge circuit operates in the 
normal manner, except that a resistor 
is substituted for the thermistor. The 
value of the resistor is made equal 
to that of the thermistor at the full- 
scale temperature (Lower range). The 
calibrate pot (R5) is then adjusted for 
full-scale reading. 

In the “LOW” position the thermis- 
tor is switched into circuit and the 
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$1 POSITIONS: 
1: OFF 
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approx.), and this could be done quite 
easily by selecting R3 and RS as al- 
ready discussed. 

We have also provided a second 
range, which the reader may regard 
as optional. This covers from 110°F 
to 160°F (45°C to 70°C) and is in- 
tended mainly to cover the tempera- 
tures required when mixing solutions, 
usually around 125°F (51°C). These 
temperatures are not particularly criti- 
cal, but ohe that is too low may make 
mixing urtinecessarily difficult and tedi- 
ous, while one that is too high may 
prejudice the keeping qualities of some 
formulas. If you feel that you cannot 
judge the required temperature with 
your finger, this extra range will prove 
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instrument is ready for use. 

The “HIGH” sition is a purely 
optional one and, if there is not a 
specific need for it, the instrument 
may be made a good deal simpler by 
omitting it. If it is included, the switch 
is used to select a new value of R3, 
representing the thermistor resistance 
at the low end of the new scale, and 
to add a resistor in series with the 
calibrate pot. The value of the latter 
is selected so as to give the required 
full-scale reading on the high range. 
when the calibrate pot is correctly set 
for the low range. 

We have not provided a calibrate 
facility on the high range, in the in- 
terest of simplicity. While, in theory, 
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ness. The outstanding flexibility of Agfa 
PE65 ensures close contact with the record- 
ing head. Recommended especially for 
four-track recorders. 


“ 


. £ . 


PE31K-PE41K-PE65K 
(in attractive Novodur Plastic Swivel 
Type Box) 

Perfect for the enthusiasts. This pack 
allows you to store your tapes in a neat 
compact library. The Novodur pack is 
attractive, and also permanently dust- 
proof and unbreakable. 


POSTCODE............. 


AGFA-GEVAERT LIMITED e MELBOURNE e SYDNEY e BRISBANE e ADELAIDE e PERTH 
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this may make the high range slightly 
less accurate than the low range, the 
error is not serious for the kind of 
work envisaged, Should it be con- 
sidered desirable, a completely separ- 
ate calibrate po could be fitted, and 
selected by the same switching func. 
tion. 

Resistors R1 and R2 are 200 ohm, 
and are wire-wound s in the 
interest of long-term stability. For the 
low range position R3 is made up of 
a 1.8K fixed resistor and a 2K adjust- 
able type. For the high range it is 
a 560 ohm fixed and a 1K adjustable 
The fixed resistors are wire-wound 
types and the adjustable ones are wire- 
wound “tab” type on a straight former. 
These are a good deal cheaper than 
conventional circular wire-wound type. 

Another feature of the practical 
circuit is the provision of two diodes 
across the meter. These are intended 
to protect the meter from overload 
in the event of a fault causing a serious 
unbalance in the bridge. While not 
essential, this protection is so simple 
and inexpensive that it would seem 
foolish not to provide it. 

The physical form which this unit 
takes tis not particularly important. 
There are no leads which are critical 
in regard to length or dress, no heat 
to cause ventilation problems, and only 
a few components to be accommo- 
dated. It can be built into almost any 
small metal box. 

Our unit was constructed in a readily 
available commercial box measuring 
64in x 44in x 2in (deep). The complete 
unit could be mounted on a wall, at 
eye level, above a darkroom bench. 
As shown, our unit is fitted with both 
a small power supply and a battery 
holder, but it is more likely that most 
users will require only one or the 
other of these. In most cases, battery 
power will be perfectly satisfactory, 
at least for a start, but there is room 
in the case for the power supply if 
it is required. 

As can be seen from the photo- 
graph, most of the components are 
mounted on a length of miniature tag- 
strip, 19 terminals long. This is sup- 
ported on the two meter terminals at 
one end, and by the switch at the 
other end. A short length of heavy 
tinned copper wire, running from a 
switch terminal to a terminal on the 
tagstrip, provides the support in the 
latter case. 

The switch is a three-pole, four- 
position type from the “Jabel” range, 
although other types having the neces- 
sary contact arrangement could be 
used, provided they could be accom- 
modated. 

One problem which confronted us 
was to provide a suitable method of 
holding and making contact with the 
battery. One suggestion is to solder 
the leads directly to the battery ter- 
minals, in which case the battery can 
be secured by any simp!e means. On 
the basis that the battery will need 
to be replaced only at infrequent inter- 
vals, such an arrangement should not 
be too irksome. 

The main objection to this arrange- 
ment is that it is not usually regarded 
as good practice to solder to the man- 
ganese- alkaline type batterv. One 
manufacturer conceded that it could 
be done provided one used a very hot 
iron, prepared the surfaces carefullv 
by cleaning and fluxing, and completed 
the job with one quick application of 


The complete unit, for battery operation, is mounted on the front 

panel of the box. The three adjustable resistors are clearly visible and 

are, from left to right, “HIGH, “LOW”, and “CAL.” Note the man- 
ganese-alkaline cell at lower right. 


If a power supply is to be used in place of a battery it is built in the 
bottom of the box. Only a few components are involved. 


the iron. However, they were not parti- 
cularly happy about giving the idea 
their blessing. 

On the other hand there do not 
rid to be any ready-made battery 
holders available on the market, at 
least not to accommodate a single cell, 
or even two cells. In view of the in- 
creasing popularity of the manganese- 
alkaline cells, and their undoubted 


— for applications of this kind, 
a suitable holder is something we would 
like to see on the dealers’ shelves. 

In the meantime, we had to im- 
provise something. Our first inspiration 
came as we pulled a screwdriver from 
a tool clip on the side of the bench. 
We suddenly realised that a suitable 
size clip of this type could solve at 
least half our problem; that of holding 


Pp A RT S$ Li ST Waneeaaennsoncernoocenccnnnnecseenconneneodaonveneericonensennacooecessccsnsonensecceonsccotecesscansscuanensonsesocevecaenseonsoneosucasssconsesassacnooy 


1 


Instrument case, 64in x 44in x 
2in with wrap-over front panel. 


330 ohms 4w (see text). 

500 ohms potentiometer WW. 
560 ohms WW. 

1K WW slider pot. 

18K WW. 

2K WW slider pots. 


MISCELLANEOUS 


Coaxial cable or similar 2-conductor 


~~ NN 


similar 3.3V type. 

390 ohms 4W resistor. (See text). 
470 ohms 4W resistor. 

SOuF, 12V electrolytic capacitor. 
Mains power cable, mains plug, 
cable clamp. 


1 Thermistor, type F23 or similar. cable (for thermistor connection), 

1 50uA panel meter, 3in square rec- connecting wire, sleeving, grom- 
tangular type. mets, solder tags, nuts, bolts, 

1 3-pole, 4-position switch. washers, self-tapping screws, etc. 

1 19-pair miniature tag board. MAINS POWER SUPPLY 

1 Manganese-alkaline cell, 15V 1 Power transformer, pri 240V, sec 
(for battery version only). 12.6V. 2 

1 Holder for cell (see text). 3 he . tri 

2 Control knobs. as strip. 

2 Diodes OA9I or similar. Dik strip. Le, : 

RESISTORS iode OA9I or similar. 

2 200 ohms WW. Zender diode BZY88C3V3 or 

1 

1 

1 

1 

1 

2 
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MULTICORE SOLDER 


& BIB AUDIO AIDS & ACCESSORIES 


BIB FLEX 
SHORTENER 


The neat, easy way to shorten a 
flex. Shortens without cutting. 
Attractive pack contains one 
plastic shortener. 

.24c per pack 


MODEL 21 


BIB +” VIDEO TAPE 
SPLICER 


Styled on the same basis as Model 20 with diagonal and 
vertical cutting slots. Splicer may be removed from its base and 
mounted direct on the tape deck if required. 


Packed in plastic box with six spare razor cutters. 
Price: $1.84 each 


SIZE A 


BIB INSTRUMENT CLEANER 


Ideal for cleaning tape heads, 
plastic, instrument panels, and 
chrome. Does not smear, is anti- 
static. Used by electrical manu- 
facturers. 

Each 4 oz. plastic bottle 
packed in two-colour carton. 


Instrumen 
Cleaner 


Strument 


r leaner 


SIZE L 
HI-FUSTERS 


Made of special soft, fluff free, highly 
absorbent washable material, Hi- 
Fusters are particularly suitable for re- 
moving dust from Audio and Electronic 
equipment, plated, plastic, metal and 
glass surfaces, and for cleaning with 
a suitable liquid. 

Pack of 2 in a plastic bag with a 
header card. 


wil 


AVAILABLE NOW AT YOUR RETAILER 


Wholesale enquiries invited - also 
state agency appointments are 
available in all states 

contact 


GREENDALE ENGINEERING & CABLES PTY. LTD. 
43 Nelson Street, Annandale, N.S.W. 2038 
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MODEL 8 
BIB WIRE STRIPPER & CUTTER 


Fitted with 8 gauge selector. 
Plastic covered handles. 
Each packed in display 
cartons of 1 dozen. 

$1.20 per stripper 


5-CORE WIRE 
SOLDER 


Contains five separate 
cores of activated, 
non-corrosive 
“ERSIN" flux. 
Suitable for electrical 
work. 

No extra flux required. 
Length: 42 inches. 


.18c each 


TAPE SOLDER 


Match melting flux cored Tape 
Solder. Needs no soldering iron. 
Attractively packaged on 


instruction card. 


24 packs to a 
display. 
.25C each 


SIZE | 


The popular carton available in 
60/40, 40/60 and SAVBIT Alloys 
in 13,14, 16 and 18 s.w.g. Ideal 
for service engineers and home 
constructors. 


Individually 
packed. 
$2.10 eacn 


the cell securely between spring con- 
tacts. A quick check on the sizes 
available, confirmed that this was 
oo which was ideal for the “AA” 
cell. 

We still needed something for the 
actual contacts. Another look at the 
tool clip suggested that it might serve 
in this role also. Each half of the clip 
is just the right shape to serve as a 
contact, as well as having the neces- 
sary spring and a plated finish. So this 
is what we used. In fact, each contact 
consists of slightly more than half a 
clip, the whole of the bottom section 
being retained to provide a mounting 
hole. 

In some applications, such a battery 
holder could be assembled on an exist- 
ing terminal board, but we found it 
more convenient to make this one as a 
separate unit, using as a base a short 
strip of 3/8in plywood. The tholder and 
contacts are secured by countersunk 
brass machine screws, the countersunk 
heads being recessed slightly into the 
underside of the plywood strip and the 
contacts secured with a nut and lock- 
washer. Ordinary 1/8in screws are 
used, tin Or 5/8in long. 

The thermistor needs to be housed 
in some kind of probe to protect it 
from damage. A piece of glass or rigid 
plastic tubing is very suitable, and we 
used the plastic body from a discarded 
ball point pen. To ensure that there 
will be a flow of liquid around the 
sensitive tip of the thermistor it is 
wise to select a tubing with a bore 
somewhat larger than the diameter of 
the thermistor. Also, in the case of 
plastic tube, to drill one or two holes 
through the side wall an inch or so 
above the tip of the thermistor. This 
will eliminate any risk of an air lock. 
Note that the type of plastic used 
should be able to withstand the highest 
temperature likely to be encountered 


Where the probe is to be used in a 
developing tank it is a good idea to 
try to house it in a stirring rod which 

“will suit that particular tank. In many 

cases it is possible to buy spare 
stirring rods, and one of these could 
be modified to house the thermistor. 
Alternatively, some stirring rods are 
made to accommodate a conventional 
thermometer, and these would be even 
more suitable for modification. 

The power supply is a very simple 
arrangement, the main requirement be- 
ing to use a transformer small enough 


to fit into the metal case. We used a 
Ferguson type PF2851, which is one 
of the smallest available. We also tried 
a PF2315 and an A & R type 5579. 
Both can be accommodated, though 
the latter is rather a tight squeeze, 
due to the terminal board on top. 

Whatever kind of transformer is 
used, make sure that the mains leads 
to it are securely terminated, and that 
a strain clamp is provided to securely 
anchor the mains cable. 

The circuit of the power supply 
involves a half-wave rectifier, a 100- 
ohm resistor to protect the rectifier 
from excessive surge current, and a 
50uF filter capacitor. Following this is 
a 470 ohm resistor and a 3.3V zener 
diode, which function as a _ voltage 


“CAL” PRE-SET POT, 
*HIGH" 
PRE-SET ° 
OT. 


— 
ae a a 
¢ 


ss “owe 
PRE-SET 
POT. 
BATTERY + 
1 oS 
TNC 
METER + 
CALIBRATION 
CONTROL 
330. TO CALIBRATION 
CONTROL {SEE TEXT) 
Showing how a Jabel type 


switch should be wired before 
the terminal board is added. 


regulator. Finally, the 390 ohm 
resistor reduces the voltage to appro- 
ximately 1.5. In the event that one 
unit might be used with either a bat- 
tery or a power supply, at different 
times, this resistor could be adjusted 
to maintain the same calibration in 
both cases. 

As suggested earlier, calibration 
should be undertaken with the aid of a 
good quality conventional thermometer. 
Strap the thermistor to the body of 
the thermometer with insulation tape, 
locating the tip of the thermistor and 
the lower end of the thermometer at 
the same level. The whole combination 
is then immersed in water and the 
water heated or cooled as required to 
give the necessary temperature check 
points. 

Assuming that the unit is to cover 


the same ranges as we have suggested 
it would appear to be perfectly practi- 
cal to use the same scales, and we have 
reproduced these in actual size. Photo- 
graphic reproductions will be available 
for the usual 50c fee, and these can 
be pasted on the rear of the existing 
meter scale and the scale re-fitted with 
the new markings face up. In this case 
calibration should not involve anything 
more than a check at both ends of 
the scale, and at the centre. 


If a different scale is required, then 
the constructor will have to prepare it 
himself. At the lower temperature 
ranges, such as the “LOW” range on 
our model, and below it, the 
thermistor response is fairly linear, 
and am existing linear scale, with a 
suitable number of divisions, will pro- 
bably give sufficient accuracy if cali- 
brated at each end. At higher tem- 
peratures the thermistor becomes pro- 
gressively non-linear and a_ specially 
prepared scale, based on a large num- 
ber of readings, will be needed. 

To obtain these. readings we 
immersed the thermometer/thermistor 
combination in a beaker of water, 
which was then mounted in a crude 
“hot box.” This was a cardboard box 
in which was mounted a lamp holder 
and 100W lamp. A circular hole in 


* the top of the box allowed the beaker 


(which was tapered) to be held with 
about three-quarters of its depth inside 
the box. 

For lower than ambient temperatures 
we added ice until the required level 
was reached or slightly exceeded. Then, 
as the water moved back towards am- 
bient, readings were taken at appro- 
priate intervals. As the ambient level 
was approached, and the rate of change 
decreased, the lamp was switched on 
and allowed to take the temperature 
past ambient and on to the maximum 
value. After the lamp was switched off, 
and the temperature dropped, check 
readings were made, with ice added 
to complete the lower portion. The 
procedure can be repeated if it is felt 
that it is necessary. 

During all these tests it is important 
to ensure that the water around 
the thermometer is at the same tem- 
perature as that around the thermistor. 
In spite of their being close together, 
differences can occur, and it is advis- 
able to stir the water bath whenever 
a precise comparison is to be made. 


(Continued on page 174) 


DEGREES 
FAHRENHEIT 


Two meter scales, one Farenheit, one Centigrade, to suit the meter 
we used. These are actual size, but photographic copies are available. 
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THE HOW 
AND Why 


OF PREPARING YOUR CUSTOMERS FOR 
COLOUR TELEVISION EVEN IF YOU 
DON'T WANT TO MENTION THE WORD 


HOW? — 1. INSTALL all new black and white sets with 
patented colour-proven Channel Master Color Crossfires or 
Colorays. 

2. START an active campaign NOW to systematically re- 
place those old worn out antennas. When you get antenna 


service calls, don’t just replace the feeder cable, sell a new 

antenna. Remember, some have been up for 12 YEARS! 

WHY? — 1. A highly efficient anti-ghost antenna is 

ESSENTIAL for satisfactory colour TV. You MIGHT sell 

on a poor picture because of initial enthusiasm but, for 

sure, you'll be back with a colour antenna to keep that set 

sold. Result — arguments, waste of valuable time, loss of 

profits and goodwill. 

2. An active antenna replacement campaign starting now, 

means many of your customers will be ready for the perfect —_“ 

colour demonstration during the initial rush. You make the Mr W. M. Ferris, with years of tele- 
sale easily, avoid callbacks, keep ALL the profit margin = Pion anlenna sos, “I tts Be tee 
and move on quickly to your next sale. colour, it's super for black and white 
In addition, a systematic campaign is a good reason to con- 7V< 

tact your customers. You might sell them a new black and g N 

white set or other appliance. At the very least, you can CHANNEL MASTER 

make some useful profit and earn more goodwill from the ee 

vastly improved black and white pictures delivered by a ‘ CROKsHRReY Bor <ditak 


Channel Master Color Crossfire or Coloray antenna. city areas and the fringe. World's most 
powerful TV antennas in a full range of 


SIZES. 


COLORAYS: For formal 
city/metropolitan reception. 
Colorays are not expensive 
and not large — and they 
will deliver the colour pix. 


For further information 
Please write or phone. 


FERRIS BROS. PTY. LTD. (A Division of Ferris Industries Ltd.) 


Branches, Manufacturers’ Representatives and Distributors throughout the Commonwealth, 
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A Lab-quality 


Regulated 


Supply 


Described in this article is a fully protected transistor-reg- 
ulated power supply providing adjustable output voltage from 
O to 30V, at a current of up to 1A. With regulation better 
than 0.5 per cent and full metering facilities, it is equipped 
with an output current cutoff control which can be adjusted 


from 20mA to 1A in two ranges. 
by ANTHONY LEO 


With the wide range of semiconduc- 
tor devices at his disposal for electronic 
phe fabrication, the development 

ineer or technician — and the 
obibyist—often requires a wide range 
oe power supply voltages. Previously, 
transistors were regarded as being low 
voltage devices, rarely requiring more 
than 12 volts; however, this is no 
fonger the case. 
lowadays the — supply volt- 
ages range from as low as 3.6 volts 
for digital integrated circuits, up to 
300 volts and more for transistors used 
typically in television deflection cir- 
cuitry. Hence, an ideal all-purpose 
power supply would perhaps deliver 
from 0 to 300 volts, and be capable 
of supplying a current of one amp and 
sometimes more. It is fairly obvious 
that the total ong capacity of such a 
i ly would around 300 watts, 
aking it my an impractical and 
uneaonomie proposition. 

In fact, it would seem thet such 
voltage extremes are only required for 
the more specialised and infrequent 
semi-conductor applications. Fer more 
general use in a service shop or devel- 
opment laboratory a much smaller 
voltage range will normally be suffic- 
ient. A range of from 0 to 30 volts, 
at 1 amp, will typicaly represent a 
much more practical compromise for 
use with low to medium power audio 
and video circuitry. 

In addition to these requirements, 
voltage regulation of the order of one 
per cent would be quite sufficient in 
these applications, as in general ex- 
tremely small load voltage variations 
are usually not critical. With transis- 
tor regulated power supplies filtering 
against ripple voltage is also important 
—and quite easily provided; a ripple 
component figure of less than 10 milli- 
volts P-P is quite common. 

Short circuit protection may be -~ 
sidered as essential in a general 
pose supply, with an associated dae 
able over-current limiting facility 
being desirable. Provided with this 
over-current facility, the adjustable 
power supply may be set up to meet 
comfortably the requirements of a 
normal load. If an abnormal load con- 
dition should develop, the supply will 
then automatically limit the output 
current to a safe level for msximum 
protection of both the power supply 
and the load. 

In recent. cOmmercial power sup- 
plies provision has sometimes been 
made for externally “programining” the 


output voltage and/or current, by 
means - a Pe ir resistance or 
voltage. a facility can be used 
to make Pa supply a slave to a master 
control source. However, in the con- 
text of a general-purpose variable bench 
supply this would not be required. 

The usefulness of a regulated power 
supply with variable output voltage is 
not so much that it provides a greater 
or lesser degree of voltage regulation, 
but simply that it is a source of vari- 
able voltage. The sheer convenience of 
being able to “dial” any voltage 
between say 0 and 30 volts is un- 
questioned. 

Probably the only alternative would 
be to have a series of batteries to 

supply (at low impedance), the vari- 
ous voltaeges Often required. But 
this would be rather consuming of 
space on the work bench; continued 
replacement over a period of time can 
also be surprisingly expensive. 

Even when not in cOnstant use, 
batteries have a limited life depen- 
dent upon their size and construction. 
Further, the voltage regulation of bat- 
teries tends to deteriorate well before 
they have outlived their nominal use- 
fulness. 

On most occasions, some degree of 
voltage regulation is needed, with more 
paces regulation being required less 
requently. A higher fag of regula- 
tion is usually required when making 
power measurements and fabricating 
various forms of control circuitry. 

Several transistor regulated power 

worse of fixed and variable output 

oltage have been described previously 
. the magazine. Some of these sup- 
plies have included overload protec- 
tion for both rags and load, while 
Others have not, depending upon eco- 
nomy, complexity and application re- 
quirements. 

Of the supplies described thus far, 
two were eae with the variable 
voltage facility and, of these, one had 
over-current and short circuit protec- 
tion. The first supply, which was des- 
cribed in April, 1962, supplied vol- 
tage from 0 M6 15 volts at a current 
level of up to 1 amp. However, for 
reasons of economy and simplicity it 
was not provided with short-circuit 
protection. 

The second supply, which in a sense 
superseded the first was described in 
April, 1966, While it was capable of 
delivering a maximum current of up to 
only 500mA, this supply was equipped 
with over-current protection and had 
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CURRENT 


SPECIFICATIONS 


A tr ‘angistor regulated power supp!y 
having a pay, floating output adjustabie 
from 0 "30 volts, ata aximum 
current of ° amp 

Output current limiting _ Is provided. 
which is adjustable from ZOmA. to 
in two ranges, 0-100m o- 

Load and Mains Regulation: 
than 0.5 per cent. 

Ripple and Noise: 
peak to peak 

Metering: Two 
for monitoring: output 
current. Current is 
ranges which are switched with the 
current limiting range switch. 


iy 
better 
Less than 2mV 


R, Eo 

Rp ER 
° R, 
Figure | Eo = E,g-— 


an extended voltage range up to 25V. 
However, the output voltage of the 
supply could not be brought down to 
less than 6 volts. 

In recent months, reappraisal of 
the performance of the 1966 git 
has been found necessary in the 
of recent developments in semi-con- 
ductor technology. The advent of vari- 
ous linear and digital integrated cir- 
cuits has brought a requirement for 
lower output voltages than 6V, while 
developments in discrete components 
have shown the limitations of both a 
25V maximum voltage and — more 
particularly — of a maximum current 
rating of only 500mA. 

While the new supply to be 
described in this article will probably 
meet most requirements of both the 
home constructor and development 
worker alike, a price has to be paid 
for the higher order of performance. 
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Milslell(ats 
... gives you a 


IS WHERE IT 
SHOULD BE... 


WHY? Because the world famous 
Scope iron has a solid carbon heating 
element that gives you heat right at the 
copper tip PLUS longer worry free 
service — no wire wound element to 
suddenly burn out. 
PLUS these other exclusive Scope 
features 
ECONOMY: Scope Irons consume cur- 
rent only whilst in use. 
Low maintenance cost. 
A spare tip, and two carbon heating 
elements are supplied with the iron. 
VERSATILITY: Scope Irons convenient- 
ly operate on 2.5V to 6.3V A.C. or D.C. 
also from 240V A.C. MAINS through 
a ‘‘NATRONICS ’’ Scope transformer. 
MINISCOPE SPEED: 5 to 6 seconds from cold, com- 
Irons are beautifully plete temperature control at your finger- 
presented in a handy re- tips. Heat only where, when and as 
usable plastic pouch-pack, much as needed 
complete with one spare 
tip and two spare elements. 


MINISCOPE 

erate on voltages from 
2.5 V. to 6.3 V. A.C. or D.C. or 
from 240 V. A.C. mains through 
a ‘Natronic’ Scope Transformer. 
Fitted with 6ft. 3-core flex and 3- 
pin mains plug $7.65. 


AVAILABLE FROM ALL MAJOR ELECTRICAL WHOLESALERS AND HARDWARE STORES THE FULL GUARANTEE APPLIES 
ONLY WHEN THE IRON IS USED WITH THE APPROVED ‘SCOPE TRANSFORMER. MANUFACTURED BY NATRONICS PTY. LTD 


AUSTRALIAN & OVERSEAS AGENTS $. AUSTRALIA: COLLETT & CANT PTY. LTD W. AUSTRALIA: |: W: HOLMAN'£ CO 


IRH COMPONENTS PTY. LIMITED = 103Hatitax street. ADELAIDE 249 James Street, PERTH 


(a subsidiary of International Resistance Holdings Ltd } 


THE CRESCENT KINGSGROVE. 2208. N.S.W. 500111 Ni2Z:H W. CLARKE (NZ) LIMITED QUEENSLAND: KH. DORE & SONS 
VICTORIA: TASMANIA: W.P.MARTINPTY.LTD 72-46 Cable Street. WELLINGTON, C.3 505-507 Boundary Street. BRISBANE 


|. R. H. GROUP SALES VICTORIA 202 Argyle Street. HOBART N.Z.: H.W. CLARKE (N.Z.) LIMITED 
202 Bell Street, PRESTON. 480 1211 10 Teed St. New Market. AUCKLAND. S.E.1 ALSO TOWNSVILLE AND ROCKHAMPTON 


POW er Je bee Beeb oh TO Ea 
Please post-free illustrated literature and specifications 


My Name 


My Address 


Re 
& 
VOTED FIRST BY A HOST 44 
OF SATISFIED USERS. 
| 


City Postcode 
PTT Pee eel ee oot elo bbtep oD | 
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In addition to the increased complexity 
of circuitry and operating functions, 
the overall cost will be a major factor 
determining the suitability of the 
supply in a particular application. 
However, we expect that the cost of 
the instrument will compare more than 
favourably not only with similar com- 
mercial units, but also with our 1966 
design. 

The circuit techniques and operat- 
ing principles employed in this design 
are to some extent a departure from 
those normally used in moderate-cost 
power supplies, being derived from the 
techniques used in high performance 
designs. This has been found neces- 
sary in order to achieve a high order 
of performance at a reasonable cost. 
As a result the operating principles 
of the supply may not be immediately 
clear at first glance, but in fact they 
are quite easily appreciated. 

An insight into the operation of the 
regulator may be gained by referring to 
figure 1, which represents the supply 
as a balanced bridge. The arms of the 
bridge are formed on one side by vol- 
tage sources Er and Eo, and on the 
other by resistors R1 and R2 in series. 

Er is the constant reference voltage 
source, symbolised for convenience by 
a zener diode; while Eo is a controll- 
able DC voltage generator which rep- 
resents the final output of the power 
supply. The triangle shown between 
the arms of the bridge represents an 
error sensing amplifier, together with 
the usual series regulator transistor. 

When the bridge is balanced, the 
voltage across R1 will be equal to Eo 
and similarly the voltage across R2 
will be equal to the reference voltage 
Er. Hence. we may write the expres- 
sion R1/R2 = Eo/Er showing that 
the output voltage Eo is proportional 
to the ratio of R1 and R2. 

However, if the bridge becomes un- 
balanced by the application of a load 
to the output voltage generator, caus- 
ing Eo to be reduced instantaneously. 
the voltage across R1 will be slightly 
more positive than Eo. The difference 
or error voltage between R1 and Eo 
will then appear as an error signal at 
the input to the differential amplifier. 
The resultant amplified error signal is 
then applied to the generator Eo, in 
opposite phase. as a correction signal. 
The output voltage will thus tend to 
be restored to the value corresponding 
to bridge balance. 

The phase relationships of the dif- 
ferential amplifier inputs are indicated 
with a plus and a minus sign, with the 
output positive by convention: no phase 
inversion is understood to occur 
in the generator Eo. Hence falling or 
negative - going voltage at the nega- 
tive input to the amplifier will cause 
its output voltage. and hence the vol- 
tage Eo, to rise. Conversely a positive- 
going voltage at the negative input, 
corresponding to a rise in Eo. will 
cause the amplifier output to fall and 
restore Eo as before. 

It may be seen that the bridge con- 
figuration is potentially capable of pro- 
viding a high degree of voltage regu- 
lation: however jt also offers a con- 
venient means of programming the out- 
put voltage. If we reduce the value of 
R1 and Bence the ratio R1/R2. then 
the output voltage Eo will be reduced 
accordingly, by the action of the error 
amplifier, as shown in the second equa- 
tion in figure 1. Hence the circuit may 
be programmed to produce a particular 


output voltage simply by presenting it 
with the corresponding value of R1. 
An elementary schematic of the 
Power supply, as a complete unit, is 
shown in figure 2. For simplicity, the 
power transformer and rectifiers are 
shown in block form and triangles are 
used to represent voltage amplifiers. 
Comparing the schematic diagram of 
figure 2 with that of figure 1, several 
refinements will be noticed. The out- 
put voltage generator Eo has 
been separated into two components: 
an error sensing voltage amplifier, and 
a series regulator transistor supplying 
the output power. A further refine- 
ment is the provision of short circuit 
and over-current protection which, in 
elementary form, consists of a current 
sensing resistor Rs and a voltage ampli- 
fier which is arranged to shunt pro- 
gressively the zener reference voltage, 


positive output terminal, so as to in- 
clude any resistance in series with the 
regulator transistor in the feedback 
loop. 

In power supplies of this type de- 
signed for more precise regulation, pro- 
vision is often made for external error 
sensing connections. This enables both 
input terminals of the error amplifier, 
together with the programming resistor, 
to be connected directly at the load to 
correct for any voltage losses in the 
leads between the supply and the 
load. 

A situation requiring such a facility 
is one where a heavy load has to be 
considerably removed from the supply 
terminals, for example, in  environ- 
mental testing applications. Large cur- 
rents can produce appreciable voltage 
losses in extended lengths of cable, and 
without the facility for remote sensing 


CUT OFF CURRENT 


Rp VOLTAGE AMPLIFIER 


ERROR VOLTAGE 
AMPLIFIER 


Figure 2 


bringing Gt to zero in the event of a 
short circuit. 

In effect, the protection circuitry 
operates to make the supply a source 
of constant current regardless of load 
variations. This is achieved because 
the reference voltage Er becomes pro- 
portional to the voltage developed 
acr~ss the sensing resistor Rs. It may 
be seen that by varying the input 
voltage fed to the cutoff amplifier, 
from Rs, the output current fed into 
any load (even a short circuit) may be 
set to a predetermined value. 

While there would not be many 
applications for the supply as a pure 
source of constant current, the facility 
to program the supply for constant volt- 
age up to a particular maximum value 
of load current, and then have it 
switch to a “cutoff mode” wherein it 
maintains constant current, provides 
valuable protection for both the supply 
and the load. Without undue complex- 
ity, the cutoff current level can be made 
continuously variable from as low as 
20mA up to 1A. 

Normally the current sensing resist- 
or in series with the emitter of the 
voltage regulating transistor would 
cause loss of regulation, particularly at 
higher current levels. However, by cor- 
rectly arranging the connection of the 
inputs to the voltage regulator error 
amplifier, any tendency to lose regula- 
tion can be compensated by the inher- 
ent negative feedback of the regulator 
bridge. 

The negatively phased input to the 
error amplifier is taken directly to the 
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the load voltage regulation would 
suffer. 

This situation will seldom tend to 
arise with a supply such as the present 
one, intended to deliver currents only 
up to the order of one amp. Further- 
more, the present supply is not design- 
ed to provide such extreme regulation 
that would categorise it as a laboratory 
instrument of the type suitable for 
such specialised application. Con- 
sequently, we have decided that the 
additional expense incurred with 
external error sensing is not at present 
justified. 

In fact the supply is capable of a 
high degree of voltage regulation, of 
the order of 0.5 per cent and better. 
This, coupled with its overall cost, 
should certainly make it a very attrac- 
tive unit for use not only in develop- 
Ment applications but also in the 
home workshop and amateur “shack.” 

A further feature of the supply is 
the extremly small ripple voltage at the 
output — less than 2mV P-P at full 
load, which is achieved by means of 
electronic filtering. 

Since, by emitter follower action, 
the output voltage of the regulator 
transistor is essentially the same as the | 
voltage applied to its base, the ripple 
appearing at the output will be deter- 
mined by the ripple component of the 
control voltage applied at the base by 
the error amplifier, It follows then 
that the effective fitering of the out- 
put voltage will be determined, ulti- 
mately, by how well we filter the re- 
ference voltage supply. 

Components effecting the filtering of 
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all units complete with leads, and instructions. 


Specifications (as illustrated left to right): 


Model MVA-6 vacuum tube Voltmeter 


AC-DC volts, 7 ranges to 1.5KV; P.P. volts, 7 ranges to 4KV; 
DB (l1mW-600) 10db to +65db; ohms .2° to 1O00M®. 


Trade Price $42.00 


Model Te-20D Signal Generator 


7 Bands 120Kc-500Mc (6 Fundamental and 1 Harmonic) Xtal 
Socket for: Self calibration or Marker Generator. 


Trade Price $36.00 


Model UC 3 3” Oscilloscope 


Vertical 1]OOmV P.P./CM (at 1Kc) Freq. Char. 1.5 cps to 1.5 
Mos Horizontal 9OOMV P.P./CM (at 1Kc). Wide sweep 10 CPS 
—300Kes Continously variable. 


Trade Price $100.00 


Model Te 22D Audio Generator. 


Sine 20 cps-200Kcs. Square 60 cps-30Kcs. Output 7V max 
(1K imp) Freq. response + 1.5db 60 cps-150Kcs. 


Trade Price $38.00 


Model MVA-7 High sensitivity VTVM 


Ac volts 1m V-300V 10 ranges. db range-40 to +50db 10 ranges 
Input impedance 10 meg. Accuracy 5 cps-1.2 Mcs. + 2db. 


Trade Price $45.00 
(all above prices are subject to 124% sales Tax) 
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Ssee Text 


Es). 30/1 VARIABLE POWER SUPPLY 


the reference voltage are C1 and C2. 
Since the current requirement of the 
reference circuitry is quite modest 
and the impedance levels are much 
higher relative to those at the output, 
the values of the capacitors can be 
quite small. . 

Having looked at the operation and 
circuit requirements in broad terms 
we can now, logically, describe the cir- 
cuit in a little more detail. For con- 
venience, the circuit diagram has not 
been drawn in the same form and 
order as the elementary schematic of 
figure 2; however, the transition from 
one to the other should be fairly 
straightforward. : : 

The degree of regulation which can 
be achieved with the system is deter- 
mined by several factors, including 
variations of ambient temperature. 
Logically, being the “heart” of the 
power supply, the reference voltage 
should be maintained as near constant 
as practicable, under all conditions. 

The function of the reference vol- 
tage and differential error amplifier 
requires that their supply should be 
floating with respect to the output 
voltage and independent of the main 
8 ly. This has the added advantage 
Of isolating the reference supply from 
the large voltage variations which are 
inevitable in the main power supply. 

In deciding the transformer 
and rectifier configuration to be used, 
we had to firstly consider the require- 
ments expected of the series regulator 
in the context of readily available 
power transistors. The device which 
appeared to be most suitable in this 
application is the RCA power transis- 
tor, type 2N3055, which costs only 


VOLTAGE 


3K 2W 
WwW, 


The circuit diagram of the new supply, which is shown above, may 

be divided roughly into two sections. The upper half shows the main 

supply and regulator together with protection circuitry, while the 
other is simply the reference supply and amplifier. 


slightly more than three dollars, and 
as may be seen it is this device which 
we have used. 

The 2N3055 has a power rating of 
a generous 115 watts at a case tem- 
perature of 25 degrees centigrade, 
with a maximum collector to emitter 
voltage rating BVceo of 60V. The 
transistor has a maximum collector 
current rating of 15SA, with a minimum 
gain of 20 measured at 4A. 

In practice the device should not be 
required to dissipate 115 watts as it 
would not normally be possible to 
maintain the case temperature at 25 
degrees. Quite often the ambient tem- 
perature, in addition to the heat genera- 
ted within the device, will bring 
its temperature to a level significantly 
above 25 degrees. 


Maximum power wil] be dissipated 
in a series regulator transistor when it 
is required to deliver maximum. cur- 
ent into a short circuit load, assuming 
the rectifier output voltage remains 
constant. Under these conditions, the 
transistor would ideally have almost 
the entire rectifier output voltage be- 
tween collector and emitter. In prac- 
tice though, the voltage from the recti- 
fier will fall with increasing load, de- 
pending upon the transformer regula- 
tion and the size of the filter electroly- 
tic capacitors. 

For the present supply, the voltage 
from the filter should be no less than 
the maximum required output voltage 


of 30V, plus SV to allow for IR drop 
across the current sensing resistors, and 
a further 1V representing the maxi- 
mum saturation voltage of the transis- 
tor. Thus we must provide an absolute 
voltage of 36V, 

There were not a great number of 
transformers from which to choose for 
the job, and none of these be 
considered ideal in terms of voltage 
and current ratings; in addition there 
was the further requirement of a ter- 
tiary winding for the reference supply. 
After consi sg a number of units, 
we finally settled on a Ferguson trans- 
former, type number PF2440, as being 
about the nearest to providing the de- 
sign requirements at a modest cost. 

This transformer as supplied has a 
centre-tapped secondary giving a nom- 
inal 19.4 volts ag side, at 1.5 amps. 
Unfortunately the two windings com- 
prising the secondary were internally 
connected in series, and were held firm- 
ly under the outside winding wrap- 
per. Consequently, it was necessary to 
perform a slight modification in order 
to produce two separate windings. 

After removing the centre-tap lead 
from beneath the wrapper, we slid off 
the plastic sleeving revealing a twisted 
pair of winding terminations. Then it 
was a fairly simple matter to separate 
the leads, provide them with individual 
sleeving and re-insert them under the 
outside winding wrapper for security. 
A similar procedure will have to be 


ELECTRONICS Australia, September, 1968 67 


followed by constructors, unless one or 
more of the transformer manufacturers 
is able to produce a unit with separ- 
ate windings. 

Clearly, with conventional full-wave 
rectification, the voltage from one 
secondary winding would not be suf- 
ficient for the regulator requirements. 
Hence, in order to provide sufficient 
voltage, we have employed a_full- 
wave voltage doubler configuration 
which gives an unloaded DC output 
voltage of about 58V. 

It should be fairly obvious that if 
this voltage were to remain constant 
under full load conditions, the series 
regulator transistor would be required 
to dissipate something like 53 watts 
under short circuit conditions. How- 
ever, the voltage doubler fortunately 
exhibits sufficient lack of regulation to 
reduce greatly the maximum dissipa- 
tion under short circuit conditions. 

In fact the basic supply drops from 
an unloaded 58 volts to about 
40 volts with a 1 amp load. This 
means that the series regulator will dis- 
sipate a little more than 35 watts under 
short circuit conditions, instead of 
something possibly much higher. 

A second transistor is coupled to 
the series regulating power transistor, 
in a Darlington configuration, in order 
to increase the effective current gain. 
With a 2N3055 device having mini- 
mum gain, the drive power require- 
ment of the second transistor will be 
about 14 watts, at the short circuit 
condition. 

It was found necessary to reduce the 
impedance at the base of the 2N3055 
by having a 3.3K shunt to the negative 
rail, in order to cancel the effect of 
collector to emitter leakage current. 
Consequently total dissipation in the 
driver transistor will be. at the worst, 
a little over 2 watts. Without the 3.3K 
shunt, the output voltage of the supply 
cannot be brought to zero, and the 


current metering circuit produces 
erroneous readings at low current 
levels. 
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Most of the major components in the supply will be easily recog- 

nised from the under chassis shot shown above. Of particular interest 

is the mounting of the 40409 Darlington driver transistor and the 
current sensing resistors. 


List of Components 


1 Case, 7tin x Sin x 8hin with 
chassis to suit. 

1 Finned heat radiator, 6in x 4in. 

1 Power transformer, 20V at 1.3A 
and 20V at 100mA, 

2 Meters 0-1mA with scales 0-30V 


1 2-pole slider switch. 
1 Mains toggle switch. 
1 Pilot lamp. 
3 Output terminals. 
TRANSISTORS. 
1 2N3055, 1 x 40409, 1 x 40408, 
3 x T7T3565, BC108 etc. 


DIODES 

6 EM401, 3 x BA100, 2 x BZY96- 
C6vs. 

CAPACITORS 
2000uF 50 VW can mounting 
electrolytics. 
1000uF S50VW eletrolytic. 
100uF S50VW electrolytics. 
100uF 40VW electrolytic. 


mm 


1 0.47 uF low voltage plastic. 

1 0.22uF low voltage plastic. 

1 .OluF low voltage plastic. 
RESISTORS }-watt 5 per cent. 

1 270K, 1 x 220 K, 1 x 150K, 1 x 
47K, 2 x 33K, 1 x 22K, 3 x 3.3K, 
1 x 33K IW, 1 x 15K, 1 x 
680 ohms, 3 x 560 ohms, 2 x 470 
ohms 4W, 1 x 150 ohms, 1 x 120 
ohms, 2 x 18 ohms, 2 x 3.3 ohms 
IW, 1 x 3 ohms 10W, 1 x 0.68 
ohms, 1 x 0.5 ohms 4W, 1 x 0.47 
ohms. 1 x 3K 2W wire wound 
pot., I x 30 ohms 2W wire 
wound pot. 


MISCELLANEOUS 
4 Rubber feet, 2 small knobs, 1 
carrying handle, 2 8-lug tag 
strips, 1 3-lug miniature tag 
strip, plastic terminal block and 
miniature resistor panel, mains 
cord cable clamp hook-up wire, 
nuts bolt and solder, etc. 


We chose the 40409, another RCA 
silicon NPN device, for the Darlington 
driver, because it has a dissipation 
rating of 3 watts at 25 degrees centi- 
grade ambient temperature; it also has 
very suitable voltage ratings. The 
40409 is provided with a _ factory 
attached heat radiator, providing in- 
creased dissipation compared with the 
related type 40408, which would 
appear to be electrically similar, but 
having a dissipation of 1 watt. 


The minimum rated gain of a 40409 
is 50, measured at 150mA, making the 
minimum total gain of the Darlington 
pair 1,000. Hence, the largest current, 
which will have to be supplied to the 
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40409 base by the differential error 
amplifier, will be about I1mA. 

The error sensing differential ampli- 
fier consists of two NPN silicon tran- 
sistors (having lower voltage ratings) in 
a long-tailed pair arrangement. The 
amplifier has a regulated power supply 
consisting of another voltage doubler 
and two 6.8 volt 1.5 watt zener diodes, 

The upper zener diode connected to 
the positive rail actually supplies the 
reference voltage Er. The second diode 
is provided to further improve the 
regulation by maintaining a constant 
negative supply for the differential 
amplifier. 

A voltage doubler supply is used to 
achieve a high degree of hum filtering 
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of the reference voltage. In effect, the 
filter is comprised of two sections; one 
470 ohm resistor and a 1000uF electro- 
lytic in one section and a 470 ohm 
resistor and two zener diodes in the 
other. The total current required from 
a supply is a little less than 
A 


In order to obtain a high degree of 
regulation, positive voltage feedback is 
applied to the differential amplifier, 
this being standard practice in com- 
mercial supplies. By adjustment of the 
feedback, the output impedance of the 
supply can be progressively reduced to 
zero — with further increases in the 
positive feedback giving rise to a 
negative output impedance. 

In passing it may, perhaps, be noted 
that the effect of negative output im- 
pedance is that the output voltage will 
rise slightly as the load is increased. 
This situation should be avoided, not 
only because it again amounts to im- 
perfect regulation, but more import- 
antly, because it can lead to instability 
with certain types of load. 

The amount of positive feedback 
applied to the differential pair will be 
determined by the ratio of the parallel 
33K and 47K resistors, from the col- 
lector of one differential transistor to 
the base of the other, and the 560 ohm 
resistor from the second base to the 
zener diodes. The feedback may be 
adjusted by shunt 47K resistor across 
the 33K resistor, at the same time 
observing the change in output imped- 
ance, by monitoring the changes in 
output voltage with load. 

In the absence of an accurate means 
of measuring voltage, such as a digi- 
tal voltmeter or instrument of similar 
accuracy, the values specified for these 
resistors should be adhered to. If how- 
ever, there is an observable increase in 
the loaded voltage, due to variation in 
component tolerances, the value of the 
47K padding shunt should be increased 
unti] no observable increase is seen, 

The stability of the differential am- 
plifier, and hence to a large extent of 
the overall supply, is ensured by an 
R-C step circuit, connected from col- 
lector to base of that differential tran- 
sistor which connects directly to the 
base of the Darlington series regulator. 
The step circuit consists of a 560 ohm 
resistor in series with a .0luF capa- 
citor, 

Two BA100 silicon diodes are in- 
cluded at the input to the differential 
amplifier as a means of protecting the 
base-emitter junction of the transistor 
concerned. Normally there is no volt- 
age across these diodes and they do 
not conduct. However, sudden changes 
in the output voltage caused by short- 
ing the output or by rapidly altering 
the output voltage control may produce 
transients which could otherwise de- 
stroy the transistor, were it not for the 
diodes. 

The base of the same transistor is 
connected to a variable resistive divider. 
consisting of 680 ohms and a 3K 
potentiometer. which components cor- 
respond to R2 and R1 of figure 2. and 
hence determine the output voltage. 
The 100uF capacitor across the pot 
provides a large amount of ripple fil- 
tering for the supply, and corresponds 
to C2 in figure 2. 

As stated earlier. the current cut-off 
amplifier is arranged to progressively 
shunt the reference voltage. In the 
early stages of development of this 
supply we focused our attention on 
various ways of providing current cut- 


off facility. These included the use of 
a tunnel] diode between the base and 
emitter of a germanium transistor, to 
provide rapid switch-on, and also the 
use of a programmable unijunction 
transistor. However for various rea- 
sons these methods proved unsatisfac- 
tory and were subsequently abandoned. 

The scheme which we have ulti- 
mately settled upon consists of two DC 
coupled transistors, providing a large 
amount of amplification and resulting 
in quite rapid turnoff. The system is 
arranged to cut off the first (normally 
conducting) transistor when the desired 
maximum output current is exceeded, 
thus avoiding the slow turn-on knee 
inherent in transistor and diode junc- 
tions. 

With the high gain available in the 
cut-off amplifier, together with the par- 
ticular phase relationships, an R-C step 
circuits is again necessary to secure 
AC stability. It consists of an 18 ohm 
resistor and 0.22uF capacitor in series, 
connected from base to emitter of the 
second transistor. 

The bias for the first transistor of 
the cut-off amplifier has two compon- 
ents; one is the voltage developed 
across the 3 ohm sensing resiStor, 
which is the reverse-bias component, 
while the other component is the for- 
ward bias supplied by the base voltage 
divider consisting of the 220K and 
3.9K resistors. A forward biased sili- 
con diode is included in the divider 
for temperature stabilisation of the cut- 
off threshold. 

Current cutoff, which is made adjust- 
able over two ranges, is controlled by 
the 30 ohm potentiometer across the 
sensing resistor. The maximum current 
at which cutoff will occur is set by the 
resistors in series with the pot, which 


At right is a view of the 
rear showing the placement 
of the transformer and elec- 


trolytic capacitors on the 
chassis. The layout of the 
components on the front 


panel is also clearly shown. 


are 0.68 ohms for the 1 amp maximum 
range and 18 ohms for the 100 milli- 
amps maximum range. 

The minimum cutoff current of the 
supply as presented is 20mA, which is 
determined largely by the value of the 
3.9K resistor in the cutoff amplifier 
bias divider. Some adjustment of the 
minimum cutoff level may be _ per- 
formed by variation of the value of 
this resistor; however, we would sug- 
gest that the minimum current be made 
no less than 20mA as the thermal drift 
effects could cause the amplifier to 
cut off the supply at zero load current. 


The 3 ohm current sensing resistor 
for the cutoff circuitry is a 10watt unit; 
this was found necessary to prevent 
changes in the cutoff current as the 
resistor warmed up, as a result of its 
temperature coefficient of resistance. A 
second sensing resistor is used for the 
current metering circuit, consisting of 
two 3.3. ohm 1 watt resistors in 
parallel. 


It was not possible to use the same 
sensing resistor for both cutoff and 
metering functions, without introducing 
both inaccuracies in current measure- 
ment and deterioration of the cutoff 
action. Even so, some current bucking 


is required to make the current meter 
read accurately down to zero output 
current. 

A small bleed current of about 10 
milliamps will always flow from the 
reference supply through the output- 
voltage divider resistors and the series 
regulator, producing a small voltage 
across the sensing resistors. The effect 
of this current is cancelled by supply- 
ing a small positive voltage at the 
junction of the 1.5K and 120 ohm 
meter-range multiplying resistors. 

The values of the current range 
multiplier resistors were adjusted for 
the correct full-scale reading, first the 
120 ohm resistor and then the 1.5K 
unit. Some adjustment of these values 
may be required to compensate for 
meter and resistor variations. With the 
values set, the bucking voltage is 
applied to make the meter read zero 


current in the absence of a load; in 
our case this required the use of a 
150K dropping resistor. With the meter 
reading correct zero, it may be neces- 
sary then to readjust the 120 ohm 
resistor for a correct 100mA full scale 
reading. 


The voltmeter, with the series re- 
sistors shown, is connected directly 
across the supply output. The 270K 
padding resistor may have to be altered 
to suit individual meters. The meters, 
which we used are 3in rectangular 
0-ImA units and are provided with 
appropriate voltage and current scales. 
They are of Japanese manufacture, 
being coded type VP-2A. 


An extra measure of protection for 
the power supply is provided in the 
form of two power diodes; one con- 
nected across the output so that nor- 
mally it does not conduct, the other 
connected between collector and 
emitter of the 2N3055 power tran- 
sistor, so that it also does not nor- 
mally conduct. Both diodes provide 
protection against negative input 
voltages to the supply, which voltages 
might be applied if two supplies were 


(Continued on page 174) 


ELECTRONICS Australia, September, 1968 71 


72 


MULTIDRAWER 


A TRANSPARENT MULTI-COMPARTMENT DRAWER 
AND OUTER CASE MADE OF STRONG CLEAR PLASTIC 


IT CAN BE USED AS: 
© a self contained 
STORAGE BOX UNIT 
e@ or a MULTIDRAWER 
CABINET by joining 
the individual units 
IMMEDIATE ASSEMBLY 
by sliding action 
NO GLUE — NO TOOLS 
NECESSARY! 
Each drawer can be partitioned into 12 
varieties of compartment arrangements 
by removable dividers. 


The Multidrawer consists of a drawer sliding into an outer case. Both parts are made of strong clear 
pattie to ensure immediate visual location of stored articles (opaque outer case also available). 

he outer case has built-in integral dovetails and grooves for vertical and horizontal assembly by means 
of sliding the corresponding sides. This assembly is achieved instantaneously without using any tools or 
cement. , 
The drawer has built-in grooved side ribs, which allow its partitioning into 13 possible combinations 
of compartments by simply dropping into the grooves standard dividers, available in 4 lengths. The 
longest of the dividers is provided with the same ribs as the drawer in corresponding positions, to 
firmly hold the smaller dividers. 
The dividers can be left as removable for any future rearrangement, or could be cemented in by 
using TRICHLORETHYLENE. 
The assembled cabinet will firmly stand on any flat surface and will not require additional reinforce- 
ment. 
AT HOME: as a box for sewing, jewellery, haberdashery, hair accessories, cosmetics, medicaments, 
fishing accessories, writing utensils, small hardware, cigarettes and cigars, photographs, colour slides 
and many others, 
AND IN: SHOPS, OFFICES, WORKSHOPS, LABORATORIES, STORES and FACTORIES. 
for visible storage of small parts and also as production assembly aid. 


THE MULTIDRAWER — THE STORAGE BOX OF 101 USES 


SPECIFICATIONS: Drawer — transparent. Outer. case — opaque (steel grey). Dimensions—Identical for both models 
are: Outer Case: Length: 95/16", width: 67/16", Height: 2 3/8". Drawer: Length, 9 3/8", Width: 6", Depth: 2". Pro- 
trusions of the handle — 34". Weight of the unit — 12 ozs. 


Also available from General Accessories interstate Branches. Trade Enquiries Invited 


Write to General Accessories for further information and Price List. 


GENERAL ACCESSORIES 


(A DIVISION OF ELECTRONICS INDUSTRIES) 
116-118 CLARENCE STREET, SYDNEY 443 CONCORD ROAD, RHODES — 73-0211 
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RADIO FOR BALLOON 4% 
THAT NEVER FLEW 


When balloon ‘‘Nancy’”’ developed a leak and 
collapsed in an untidy heap on Pearce RAAF air- 
base, the staff of ‘Electronics Australia’ shared 
the disappointment of the crew and sponsors. 
For several weeks beforehand, we had been in- 
timately involved in sorting out problems of 
communication from what we hoped would be a 
record-breaking balloon, to aircraft controllers, 
to land parties, to photographic aircraft and to 


the Flying Doctor Service. 


By Neville Williams 


During the preparatory period, the 
plans and preparations for the flight 
were covered by the regular news 
media—newspapers and weekly maga- 
zines, radio and television stations. 

There were many facets to the 
story: The balloon itself, which had 
to be manufactured in England; the 
frustrating hold-up while it sat at Lon- 
don airport waiting settlement of an 
airline dispute; construction of the 
huge basket by blind weavers in Syd- 
ney; the hundred and one details 
essential to sustain the crew for an 
anticipated six-day period in “space”; 
the job of getting equipment, trucks 
and thousands of cubic feet of hydro- 
gen gas from the east coast to Pearce 
in Western Australia. 

And, of course, the part in which 
We were involved: Planning communi- 
cations on a scale that would meet 
the requirements of air navigation 
authorities and the news media spon- 
soring the venture, without going 
beyond what was practical in a free- 
flying, hydrogen-filled balloon. 

All this, based on_ information 
which, for the most part, had to be 
picked up second- and third-hand from 
a few balloon enthusiasts 12,000 miles 
away. : 

But, if the art of ballooning was 
new to the crew and to those con- 
cerned with providing back-up facili- 
ties, it was also new to Australia’s 
Department of Civil Aviation—DCA, 
for short. The department has any 
number of regulations covering the 
design, maintenance and operation of 
conventional powered aircraft but the 
regulations were never designed to in- 
clude manned, free-flying balloons. 

On many aspects of the project, 
from the nature of the vehicle itself 


Because of its topicality, this story 
was substituted for the Forum pages 
just before the issue went to press. 
Forum will eppear in the next issue, 
es usual. 


to facilities such as navigation equip- 
ment and warning lights, department 
officials had to find answers which 
paid due respect to their own strict 
safety regulations but which were still 
practical in terms of ballooning. The 
fact that the crew were qualified 
Mirage pilots, with the informal bless- 
ing of the R.A.A.F., was at least a 
help in “adapting” to the venture what 
are normally rather inflexible regula- 
tions. 


Well to the fore was the problem 
of ensuring adequate radio communi- 
cation, so that air controllers would 
have reliable contact with the balloon, 
despite the distances involved, atmos- 
pheric static and high frequency skip. 


As far as air space was concerned, 
the balloon would be a manned, air- 
borne vehicle, and one of consider- 
able size and weight. Air traffic con- 
trollers would need to know at all 
times its position, height, course and 
speed. They would have to be able 
to order a change in altitude or even 
termination of the flight if a dangerous 
situation should threaten. And, in the 
event of a forced landing in a remote 
area, the department would have to 
be able to initiate effective search and 
rescue procedures. 

For powered aircraft, type-approved 
radio equipment and recognised oper- 
ating procedures are available to meet 
such requirements. The various con- 
trol centres have their own recognised 
channels, with alternative frequencies 
designed to cope with the vagaries of 
high frequency radio transmissions. 
And, with storage batteries and 
generators powered from the motors, 
power to operate the necessary air- 
borne equipment is not a_ particular 
problem. 

But a balloon is an airborne vehicle 
of a very different kind. It has no 
motors and, in fact, there is very good 
reason why it mustn’t have any, in 
an environment that might contain 
more than its share of free hydrogen! 
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Power for radio equipment can only 
come from batteries — at the present 
time anyway—and a lot of storage cap- 
acity would be needed to maintain a 
continuous listening watch and full 
transmit capability for a flight which 
might last from five to eight days. 
The possibility of equipment failure 
also had to be faced. Since a loss of 
communication with the D.C.A. net- 
work would mean automatic termina- 
tion of the flight, there could be no 
alternative but to equip the balloon 
with two separate transceivers, either 
One being able to maintain essential 
communication on its own. 


The unit finally selected for basic 
communication was the A.W.A. Tele- 
radio type 60A. Completely self-con- 
tained, apart from the hand micro- 
phone, it measures 12 x 6 x 12 inches 
and weighs 17lb, It has provision to 
Operate on any of five crystal-controlled 
frequencies between 2 and 10MHz, at 
the turn of a switch. 

It is transistorised, apart from the 
transmitter output section, and can be 
used to maintain a constant listening 
watch for a current drain of about 
70mA from the 12V supply. A separ- 
ate switch function allows the valve 
heaters to be readied for transmission. 
the ultimate transmit current being 
about 8A. 

After considerable discussion with 
D.C.A. officers, it became apparent that 
D.C.A. requirements would be met if 
the transcievers were equipped to oper- 
ate on the general D.C.A. frequency 
of 8939MHz, in addition to one fre- 
quency each for Perth and Sydney con- 
trol, The balloon would have to main- 
tain a continuous listening watch on 
the channels appropriate for the area 
and the time of day, and report its 
position on schedule every four hours. 

These arrangements left two chan- 
nels free on each of the transceivers 
and made it possible to include crystals 
for the Flying Doctor network on 
2020MHz plus an individual “private” 
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Sounds Best 


by Goodmans 


Ten-Ten 


A loudspeaker system for discerning listeners who 
demand quality without frills. At a reasonable cost, the 
TEN-TEN is the answer for ‘‘budget’’ audio installation. 
Ideal for use with tape recorders. This twin-speaker 


system has an impedance of 4 ohms, which makes it 
suitable for use with a very wide range of equipment. 
Power Handling: 10 watts (20 watts U.S.A.) Range: 60- 
20,000 Hz- 6db. Dimensions: 144” x 74” x 94”. (36:8 x 18°4 
x 24:1 cm.) 


...and from Goodmans world-famous 
“M” Range of High Fidelity Loudspeaker Systems 


Maxim 


The first and still the best! A true High Fidelity Loud- 
speaker system complete, the size of a shoe-box — 103” 
x 53” x 74”. The meticulously finished cabinet in hand- 
rubbed teak (or walnut) houses two tiny precision direct 
radiator drive units which cover the frequency range — 
45-20,000Hz-with less deviation from level response 
than almost any other High Fidelity Loudspeaker — and 
handle 12 watts of power easily. No problems in finding 
room for it — just move a couple of books. 
Specification 

Dimensions.. 103” x 54” x 74” deep (26-7 x 14 x 18-4 cm.) 
Range 45-20,000 Hz 
Power 12 watts 
Impedance 15-16 ohms 


Mezzo II 


Handles 15 watts of power—yet measures only 12” x 
194” x 9” deep—the MEZZO really will go on a bookshelf. 
The styling is restrained yet distinctive, making MEZZO 
an “easy” addition to any design-conscious furnishing 
scheme. The frequency range is a clear and clean 40- 
20,000 Hz with a control and smoothness accounted 
for by two new specially developed and patented 
loudspeakers. The 12” bass unit is of very advanced 
design and construction, and is particularly notable for 
its very low distortion and extraordinary smoothness of 
performance. It is claimed to be the smoothest bass 
reproducer of its size ever produced. The treble unit, 
with attenuator control, completes the quality picture to 
give an overall performance unrivalled in a reproducer 
of this size. The L.C. crossover network operates at 
2,000 Hz. The distortion level is extraordinarily low. The 
perfectly controlled balance of the MEZZO sound makes 
it— The Loudspeaker to Live With. 

Specification 

Dimensions ..12” x 194” x 9” deep (30-5 x 49:5 x 22:9 cm.) 
Range 40-20,000 Hz 
Power 15 watts 
Impedance 8 ohms 


Agents in Australia: British Merchandising Pty. Ltd. 
P.O. Box 3456, G.P.O., Sydney, N.S.W. 


Shaw House, 49-51 York Street, Sydney, N.S.W. Tel: 29-1571/3 
74 ELECTRONICS Australia, September, 1968 


channel on each transceiver for com- 
munication with the ground parties on 
each of two trucks. The “private” 
channels were two frequencies norm- 
ally allocated to the R.A.A.F. but made 
available to the balloonists for the 
occasion. 

Having decided on the transceiver 
equipment, it was necessary to estimate 
and also set a limit on the amount 
of traffic it would have to handle, 
particularly in the battery-hungry 
stand-by or transmit modes, By adher- 
ing to strict schedules and procedures 
for both D.C.A. and ground crew 
traffic, it seemed likely that one 30AH 
battery would power each set for a 
five or six-day flight. Four such batter- 
ies would provide a safety factor of 
two. Ultimately, six batteries were 
loaded aboard to cover the possiblity 
of the flight lasting longer than this. 

Consideration had to be given to 
the effect of reduced temperature at 
the higher altitudes on battery opera- 
tion. Examination of relevant tables 
indicated, fortunately, that there would 
be no likelihood of the electrolyie 
freezing or of battery capacity being 
seriously reduced at the temperatures 
which the crew themselves could toler- 
ate. 

Additionally, the crew undertook to 
include in its checking procedures one 
to ensure that the transceivers would 
not inadvertently be left in the “Stand- 
by” position after a transmission, with 
the transmitting valve heaters drain- 
ing the batteries to no purpose. 

Having reched- such decisions for 
the balloon itself, it seemed logical to 
use the same 60A Teleradios for the 
two trucks. These were duly provided 
with crystals for each of the R.A.A.F. 
frequencies for “private” traffic, the 
flying doctor frequency, and the DCA 
general frequency of 8939MHz, In the 
case of the trucks, installation and 
power posed no problems. The units 
were slung beneath the dash in stan- 
dard mounting cradles and powered 
from the truck’s electrical system. 

Aerials for the four transceivers 
posed their own problems. Original 
intention was simply to fit the trucks 
with a long, untuned whip, with the 
idea that it could be supplemented, 
where necessary, by a long wire 
thrown over a handy tree. 

Inquiries established, however, that 
while the 60A Teleradios had pro- 
vision for loading into aerials of ran- 
dom length, the overall efficiency in 
this condition would be far below what 
it can be with a whip optimised for 
the transmission frequency. 

Provision was therefore made to 
equip each of the trucks with a Belling 
and Lee resonant whip aerial, opti- 
mised for the frequencies to be used 
by the trucks. Designated as type 
HFW1-6, the aerials take the form of 
flexible, tapered, fibreglass rods carry- 
ing a helical-wound copper-wire radiat- 
ing element. The radiating element is 
protected by an outer sleeve and a 
surface finish, the required resonance 
characteristic being achieved by cutting 
to a critical length and adding a top 
loading section. 

With four widely separated operating 
frequencies, four whips were required 
for each truck, each to be screwed 
as required into an insulated, sprung 
mounting base. To avoid confusion, 
the whips were colour-coded to corres- 
pond with the appropriate bandswitch 
positions on the associated transceiver. 
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A view inside the basket. Flying-Officer David Robson, commander 
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of the expedition, is seated at left at the instrument and radio, panel. 
Flight-Lieutenant John Ellis, top, and seated on the bed, is operating 
the radio; at his shoulder is the battery switching facility. Flight- 
Lieutenant Jack Hayden, in the foreground, is at the the navigator’s 
table. Stores are under the lift-up seats and bed, while sandbags and 
batteries are slung overside, the latter in stout metal boxes. 


For the balloon, any kind of rigid 
aerial would have posed difficulties, 
whether permanently mounted or in- 
tended for setting up in flight. A trail- 
ing aerial seemed a more logical 
choice, since it could be let down in 
flight and could be of any desired 
length. 

But there was also an objection to 
just any length of aerial relative to 
the operating frequency, in that it 
could produce a high RF voltage at the 
feed point, with the attendant danger 
of an arc. The Department of Civil 
Aviation insisted that high RF volt- 
ages must be avoided within the im- 
mediate vicinity of the basket and bal- 
loon and, further, that means must be 
provided to wind in any trailing aerial 
rapidly, if the balloon were drifting 
close to ground level. 

To meet these requirements, two 
hand winches had to be contrived, 
mounted one either side of the basket, 
to that the weighted aerials would 
hang as far apart as possible. The 
aerials were fed out through metal 
ferrules which also provided the neces- 
sary RF feed connection. Colour bands 
along the wire indicated the length of 
wire to reel out for low impedance 
feed and good radiation efficiency on 
the various allotted frequencies. 

Over and above the teleradio system, 
intended to handle official and private 
messages, D.C.A. required that the bal- 
loonists carry a self-contained survival 
radio beacon to attract guide rescuers’ 
in the case of a crash landing. A suit- 
able Sarbe beacon, type BE355, was 


made available to the crew by D. R. 
Johnston and Co. Pty. Ltd., of Mel- 
bourne. 

As interest in the project grew, it 
was foreseen that reporters and photo- 
graphers covering the flight for news- 
papers, TV and radio might want to 
hire planes along the route, for close- 
up aerial shots. Since it might not be 
possible — or advisable — to use any 
of the Teleradio channels for balloon- 
to-plane communication, some other 
means had to be found. So along went 
some ordinary 1-watt handie-talkies 
operating in the commercial band. By 
having one available in the balloon, 
along with a supply of dry cells, and 
another available to reporters using the 
planes, communication would be pos- 
sible without using the main Teleradio 
communication system, 

The need for one other item of 
equipment also became evident — tape 
recorders which would allow the bal- 
loonists to record first person impres- 
sions of the flight for later use; also 
for use by reporters to record their 
impressions and to record the necessar- 
ily brief exchanges during scheduled 
transmissions. 

Philips type EL3302 cassette record- 
ers therefore took their place in expe- 
dition . Westwind, along with yet 
another stock of cells and a handful 
of 120-minute cassettes, 

For crew and sponsors alike, it was 
a cruel twist of fate that all the plan- 
ning and all the work should be de- 
feated by a leak in the envelope which 
earlier tests had not revealed. =| 
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ULTRA-THIN, WAFER-TYPE, WIDE-RANGE, ELECTRO-DYNAMIC SPEAKERS 


Replace Cone Speakers in Any Application. 


The Poly-Planar speakers employ 
a lightweight acoustic panel sup- 
ported by a frame of compatible 
plastic material to reproduce a 
wide range of frequencies. There 
is also a minimum of piston 
motion resulting in low distortion 
and high electromagnetic effici- 
ency. The unique construction of 
these electromagnetic loud- 
speakers provides a combination 
of characteristics not available 
from conventional cone speakers 
or equivalent designs. 


20 WATT MODEL 


SPECIFICATIONS 
Model designation: Sensitivity: 85 DB/M 


s - ical input 
ADVANTAGES OF reese ni mba a 
THE POLY-PLANAR | 20a NEE 


40 cps—20 KC/S Weight: 19 ounces 


© Wafer-thin construction permits 
new design and_ installation 
ideas. 


e Wide-range performance—low 
distortion. 


e Rugged—meets extremes of 
shock and vibration. 


eWide temperature operating 
range: —20° to +-170°F 


© Completely waterproof — more 
than just moisture-proof. 


¢ Easily incorporated into present 
equipment. 


¢ Priced competitively with con- 
ventional loudspeakers. 


¢ Bi-directional polar pattern 
¢ High-power capability. 
¢ Lightweight. 


9 WATT MODEL 


SPECIFICATIONS 


. . Model designation: Sensitivity: 80 DB/M 
¢ Ideal for consumer, industrial P-5 Poly-Planar for 1 watt electrical input 
or military applications. Power capability: Input impedance: 8 onms 
e Completely replaces the con- 5 watts peak Size (WxDxL): 13/ 16” 
ventional cone speaker. Frequency range: x 4-1/2” x 8-1/2 


60 cps—20 KC/S Weight: 10 ounces 


“Tat enquiries: GOLDRING ENGINEERING (A/ASIA) PTY. LTD. 
443 Kent Street, Sydney. 29 1275 


| Distributed throughout Australia by AURIEMA (A/ASIA) PTY. LTD. 
443 Kent Street, Sydney. 29 6485 
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Chosen by the BBC... 
GOLDRING BOO sexs 


SS 
To J 


Ref OdB = 1 mV A= Frequency Response 
B= Separation 


k 


G ld . ‘800’ d ‘SOOE’ Specifications: ‘800° ‘800E’ 
0 ring an Type Magnetic stereo & mono 
. Frequency 

free field Response 20Hz-20kHz 10Hz-25kHz 

Sensitivity 5.5mvV at 5cm/sec 
= Separation 25dB at 1kHz and 

stereo Ca rtri ges nowhere less than 15 dB 
Load 100k-47k/ohms 
al a 20x10-* 30x10-° 

With a choice of the finest cartridges anywhere in Stat cm/dyne cm/dyne 

the world, BBC engineers chose the Goldring Etiectve Point 

‘800’ series. They recognised the unparalleled 1mg less than 1 mg 

advantages of the ‘free field’ system in re-creating eniae Point i Elliptical 

the finer shades of original sound. Read the speci- 0. u .0008” x 0.0003” 

fications and you'll agree. In these cartridges a i 

very lightweight tube of magnetic material lies in Tracking Weight 1-3 gm 

a ‘free field’ generated by a fixed source coupled Head Weight 

to a low mass diamond point. They feature low Connections 

mechanical impedance, tracking at 1 to 3 grams Fixing Standard Ya" centres 

(800) and 0.75 to 2 grams (800E), screening from Vertical Tracking Angle 

external hum fields, gold-plated contacts. Stylus Mu-Metal Shield for hum protection 

is replaceable. Removable Stylus 


GOLDRING ENGINEERING (A’ASIA) PTY. LTD. 


N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7 
VIC.: 368 Little Bourke Street, Melbourne. 67-1197 W.A.: 91 Hay Street, Subiaco, Perth. 8-4988 
QLD.: 235 Edward Street, Brisbane. 2-3247 S.A.: 77 Wright Street, Adelaide. 51-5117 


FROM THE EVER-WIDENING RANGE OF HI-FI EQUIPMENT AVAILABLE FROM GOLDRING. 
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Do you havea circuit for a 68uF /3V mouse? 


Meet Alice. She tried to make 
history. Tried to polish off one 

of our new TAG tantalum 
capacitors. (It would take her 
weeks to get through a 
conventional electrolytic 
capacitor). TAG looked just 
right. Sort of mouse size. And 
that's the point: where space is 
limited, or if miniaturisation is 
your aim, you'll find one tiny TAG 
capacitor will do the same job as 
the normal electrolytic type. 
Actual size is about the same as 


a match head. Just small enough 
to save you a lot of sweat. 
And time. Ana money. We have a 
free booklet that tells you all 
about TAG. To get your copy, 
simply contact: Des Connors, 
Components Division, Standard 
Telephones & Cabies Pty. Limited, 
Moorebank Ave, Liverpool, N.S.W. 2170. 
Phone Sydney 602.0333 or phone Alan 
Brodie, Melbourne 480.1255, Canberra 
49.8667, Bob Heelan, Brisbane wectde! Size) 
47.4311, Grahame Eime, Adelaide 
51.3731, Roy Down, Perth 21-6461, TAG Tantalum Capacitors 
Noel Pettifer, Newcastle 61.5172, 3 to 35V., 0.1 pF to 100 pF, 
Bill Norris, Wollongong 27974. .30” to .38”, 
—55°C. to +85°C. 


7 ITT 
world-wide telecommunications and electronics 


ASSOCIATE 
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THE PLAYMASTER 122 PROGRAM SOURCE 


Alternative components and circuit configurations 


Last month, we presented the program source in an “all 
stops out’’ version. It is the aim of this article to suggest a 
number of alternative approaches to certain parts of the 
circuit. These variations may be necessary or desirable, ac- 
cording to the nature of the item or individual requirements. 


By lan 


Perhaps the greatest scope for varia- 
tions exists in the power supply and 
we will discuss this sectiOn first. 


You will have noticed by now, that 
we used a half-wave voltage doubler 
circuit, suitable for use with a 6.3 volt 
AC supply. This was done for two 
main reasons. A 6.3 volt source is often 
available in one form or another and 
more than likely, it will be unbalanced 
—in other words, one side will be 
earthed. ? 

If you have 6.3 volts AC available 
from the existing amplifier setup, you 
can run a pair of leads from the 
amplifier and connect them into the 
appropriate points on the tuner printed 
board. This obviates the need for a 
separate transformer, as shown on the 
unit described last month. 


If a floating 6.3 volt supply happens 
to be available, so much the better. 
We have made provision on the printed 
board, by the use of different links, 
to provide for either half-wave or full- 
wave voltage doubling and rectifica- 
tion. Theoretically, at least, the full- 
wave system is superior from a hum 
point of view and we suggest its use 
where possible. This does not mean, 
however, that problems will be ex- 
perienced with the half-wave system. 

To make the best use of the floating 
6.3 volt supply, simply connect it to the 
board of the tuner and insert the links 
as shown on the photograph for full- 
wave operation. 


Although we used a transformer in 
the original tuner and connected it as 
a half-wave voltage doubler, there is 
no reason why it should not be changed 
to the full-wave arrangement, provided 
it suits you to do so. 

The Operation of the full-wave vol- 
tage doubler is such that half the DC 
output voltage appears across each of 
the two voltage doubling electrolytics 
and the working voltage can be rated 
accordingly. It is important to note 
that when using the half-wave voltage 
doubler, that the second of the two 
doubling electrolytics has the full DC 
output voltage impressed upon it. This 
calls for a first electrolytic rated to 
work at half the DC output voltage, 
while the second electrolytic must be 
rated for the full output voltage. 

It is appropriate at this point to con- 
sider the choice of a 6.3-volt irans- 
former to suit the particular need. We 
took a good look at this problem 


Pogson 


which at first sight, may not appear as 
a problem at all. 

As the supply requirement for the 
tuner is a few milliamps only, plus the 
bleed current through the zener diode, 
the total current amounts to something 
like 20 milliamps in all. It follows that 
only a very small transformer is need- 
ed to meet this demand. Most of the 
suitable transformers which are readily 
available, are heater transformers for 
valve use, with a rating of the order 
of one amp. 

While these transformers do the job, 
for which they were designed, in a 
satisfactory manner, their regulation is 
anything but good. Used under a very 
light load, the output voltage may be 
considerably higher than the intended 
6.3V, which leads to a higher voltage 
than expected in the voltage doubling 
circuit in particular, 


The  full-wave 
circuit is 
straight-forward, 
the 17V quoted 
being an ap- 
proximation. 


The points to note on the full- 


wave power supply, are the 

positions of the links and the 

6.3 volt AC input points. The 

200uF 18VW electrolytic, used 

for half-wave, is now 200uF 
10VW. 
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As mentioned previously, with half- 
wave doubling, the component which 
is called upon to bear the brunt of the 
higher voltage situation is the second 
electrolytic, which has the full doubled 
voltage across it. 

According to the lists, 200uF elec- 
trolytics are available in voltage ratings 
of 10, 12 and 18. Either the 10V or 
12V unit would be suitable for the 
first position and, since the voltage 
across the second electrolytic should 
only reach about 17.5 volts, the 18V 
unit would be satisfactory for this posi- 
tion. In fact, we found the voltage to 
rise considerably above 17.5 in some 
circumstances. The catch is that the 
next readily available voltage rating 
above 18V is SOV. This is a large and 
more costly component and should be 
avoided if possible. 

We made appropriate measurements 
with some of the transformers in posi- 
tion, which readers are likely to use. 
and our findings should be useful as a 
guide. 

In the original tuner we used a 
Ferguson type PF1728. It has two 6.3 
volt windings and these can be used, 
one for the power supply and the 
other for the dial lamp. Alternatively, 
both power supply and lamp may be 
paralleled across one winding, leaving 
the other unused. It makes no differ- 
ence which combination is used, each 
arrangement giving 17.5 volts across 


2xEM401 


BZY88/C9V1 


17V 390% 9.1V. 1001 


FULL WAVE POWER SUPPLY 


the second electrolytic. Without a 
pilot lamp, the voltage rises well above 
18 volts and the higher voltage rated 
electrolytic would be needed. 

Another popular transformer is the 
Ferguson PF2315, having one second- 
ary winding labelled 6.3 volts at 1.0 
amp. It is smaller than the PF1728 
and appears to be an attractive pro- 
position for the tuner. However, we 
found that without any pilot lamp, the 
voltage was too high for the 18V 
clectrolytic. Even with a pilot lamp. 
although the voltage was lower, it was 
still too high for the 18V capacitor. 
With two pilot lamps, the voltage was 
in order at 17.5V. As this tuner only 
uses one lamp, special care will be 
needed if you use this transformer. A 
later version of the tuner may use two 
pilot lamps. 

Another transformer is the A and R 
type 5579, which is somewhat unusual 
in its ratings, making it rather a ver- 
satile unit. It has one 6.3V winding 
and three taps are available for cur- 
rent ratings of 300 milliamps, 600 
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BARDSLEY IMPORT TRADING CO. 


74a IVY STREET, CHIPPENDALE 
SYDNEY Telephone 69-8684 


In consultation with 
H. BEN WILSON, S.M.I.R.E.E., M.II.C.A.,. 


Chartered Electronics Engineer, Monday to Friday 
Phone 68-8685. 


NEW TRIO POWER TRANSFORMERS 


WS50 25 watt stereo .. 2. 1. we we we ee ee $24.00 
W 38 14 watt stereo .. 6. 1. we ee ee ee ee $18.00 
W25 10 watt stereo .. .. 1.6 6. ee ee eee $17.00 
W45A 18 watt stereo... 6. 6. ce we ee ee ee $17.00 
W45 18 watt stereo .. .. 1. we ee we ee we $17.00 
W24 10 watt stereo .. 2. 1. wk ce ee ee ee ee $15.00 
W7 7 watt stereo .. 2. 1. ee ee ee ee ee ee $15.00 


NEW TRIO OUTPUT TRANSFORMERS 


WS50 (C Cores) P.P. 25w — RMS... ........ $21.00 
W38 P.P. 14w—RMS .. .. 2. 2. 2s ee ee ee $14.88 
W25 P.P. 1OWw—RMS .. .. «1 oe we ee ee oe $14.88 
W24 P.P. 1Ow—RMS .. .. .. 21 we ee ee ee $14.88 
W7 7w—RMS .. .. $14.88 


Complete range ADC Cartridges and Styli 
BEST PRICES ANYWHERE 


RADFORD Power Supplies for science teaching — 
prices and details on request. 


DESCRIBES 
THE FAMOUS 
GRAMDECK 
TAPE RECORDER 


$39.90 


ed tesccts Special low price 


WITH PRE-AMP AND MICROPHONE 


ASDIC STEREO SPECIALISTS 
74A Ivy Street, Chippendale, N.S.W. 2008 
Please forward free and post free, your 16 page book on this | 
unique Tape Recorder. 


AE oie ret ch coue whecenk whcubvd ik watinan eed breiasacdes | 
PIS a ccorntu osc ssss etwas pew sid cy obec a ia ts 


se ahse bya ph oov-tue eats Sin die senior Sma et ease SHANE Kavican ee 
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milliamps and 1 amp. Connected to 
the 300 milliamp tap and with no pilot 
lamp, 17 volts appeared across the 
electrolytic. Adding a pilot lamp drop- 
ped the voltage to 16.5V. From the 
600 milliamp tap and with two pilot 
lamps, the voltage measured 16.5V. 
Finally from the one amp tap and with 
two pilot lamys, we obtained 18.5 
volts. This transformer is thus suitable 
for the present tuner, when the 300 
milliamp tap is used. 


A very small transformer rated at 
12.6 volts centre tapped, at 150 milli- 
amps, is the Ferguson PF2851. By 
using one half of the winding and 
without a pilot lamp, we measured 
17.5 volts. This is satisfactory, but it 
rules out the use of an ordinary pilot 
lamp. However, it is possible to get 
lower current ratings in 6V lamps and 
one of these should be satisfactory, 
even though it would, no doubt, result 
in a somewhat lower voltage across 
the electrolytic. 


Before moving on to other points, it 
may be worthwhile to point out that 
the voltage at the output of the doubler 
is not at all critical, provided that the 
electrolytic voltage rating is not exceed- 
ed, The available voltage will usually 
be more than adequate and any sur- 
plus can be dropped across the 390 
ohm resistor. 


When full-wave voltage doubling is 
used, as only half the total doubled 
voltage appears across each of the 
200uF electrolytics, it follows that 
either the 10V or 12V ratings wou!d 
be in order. 


Another point arises when using the 
full-wave system and where only one 
6.3 volt transformer winding is avail- 
able. Since the pilot lamp feed must 
be connected in parallel with that to 
the voltage doubler circuit, care must 
be taken to avoid an accidental short 
circuit from either side of the 6.3 volt 
winding to earth, McMurdo and pos- 
sibly others make a suitab'e line of 
insulated lamp holders. 


The possibility of using alternative 
types of rectifier diodes may also be 
considered. Any equivalent to the 
EM401, even with lower inverse volt- 
age ratings would be satisfactory. The 
idea of using small silicon and ger- 
manium diodes, such as the BA100 or 
the OA91 was considered and indeed, 
a pair of BA100s survived the full test- 
ing period and are still operative. These 
types. however, are not recommended 
On the grounds that, while they will 
pass the load current and withstand 
the inverse voltage, the switch-on surge 
current may cause failure. 


If you really wish to use the low 
power diodes, insert a surge protecting 
resistor in series with one leg of the 
6.3 volt supply from the transformer; 
a value of 27 ohms should be satis- 
factory. ; 

The next point for investigation, is 
the possibility of a substitute for the 
CF-455-CP wide-band ceramic filter. 
The price of these filters, although 
commensurate with their performance, 
may be a deterrent for some, It is 
worth noting that these filters do offer 
very steep skirts, and an order of 
nearby channel rejection which is not 
easy to secure by more modest means, 

The very simplest substitution for 
the ceramic filter, is to replace it with 
a 470pF polystyrene capacitor, which 
is simply strung across the position 


which would otherwise be occupied by 
the top input and output terminals of 
the filter. 


Not surprisingly, such a cheap sub- 
stitute for an expensive item will re- 
sult in a rather cheap performance, al- 
though the bandwidth and frequency 
repent for the wanted signal will not 
suffer at all. There will, however, be 
a substantial loss of sensitivity; this 
may or many not matter since as the 
broad position of the tuner is normally 
used only for strong local signals. The 
main effect that the substitution will 
have On the performance, is a drastic 
loss of skirt selectivity in the broad 
position, with a consequent risk of 
nearby channel interference. 


The sharp selectivity performance is 
not affected in any way, of course. 

As you will have gathered, we do not 
recommend this approach. However, 
if you do try it and the results are not 


An audio. res- 


ponse curve, 
taken in the 
wide __ position 


and at 600KHz. 
It is very sim- 
ilar to the pre- 
vious curves 
with the cera- 
mic filter. 


satisfactory, you can always adopt one 
of the preferred methods. 


A method which should be satis- 
factory for most conditions, is to use 
a pair of ST45C IF transformers back- 
to-back, similar to the pair already used 
after the mixer-oscillator. The print- 
ed wiring board is arranged so that this 
method may be used if desired. Apart 
from the omission of the ceramic filter 
from the assembly, the two links which 
are required with the ceramic filter, are 
also omitted. In the places provided, 
are mounted two ST45C IF trans- 
formers, two 390pF capacitors, two 
.047uF capacitors, one 15pF capacitor 
and two 82K resistors. It is as simple 
as that, This is all detailed on the 
coded photograph and the circuit dia- 
gram. 

There appears to be litile difference 
in sensitivity when this filter is used, 
when compared with the ceramic filter. 


This picture of the second pair 

of IF transformers shows the 

items required to replace the 
wide-band ceramic filter. 


TO SWITCH AND 
CORRESPONDING 
CIRCUITS OF 
PREVIOUS STAGE 


This circuit 
shows how the 
ceramic  wide- 
band filter may 
be replaced with 
a 470pF cap- 
acitor. It could 
be tried before 
fitting more ex- 
pensive items, 


However, as may be expected, we rare- 
ly get something for nothing. The skirt 
selectivity, although adequate for most 
locations, is not as good as that obtain- 


ed from the ceramic filter. We took 
an audio frequency response curve with 
the tuner thus modified and as you will 
see, it compares favourably with the 
one published last month. 

Adding these extra IF transformers 
does not make alignment any less easy 
than with the previous arrangement. 
All it means is an extra couple of 
opsrations to the procedure. 


Referring to the alignment details as 
outlined last month on pages 69 and 
71, proceed as before and ur to the 
point where you have aligned the band- 
pass tuner circuits. From here on, the 
same procedure is still followed, except 
that instead of aligning the pair of back- 
to-back IF transformers after the 
mixer-oscillator, use the same techni- 


E er life 
alg pew ” 
1 ig 


MAXELL Alkaline Dry Cell — this unique 
new design concept features high cap- 
acity and durability that surpasses the 
performance of the world’s top dry cell 
batteries. The construction of the Maxell 
Alkaline Dry Cell differs greatly from 
conventional types of carbon ZINC cells. 
However, the Maxell Alkaline cells can 
be used where you normally use a carbon 
ZINC cell. MAXELL ALKALINE CELLS 
are especially suitable where there is a 
demand for increased current, combined 
with durability and little voltage drop. 
Even near the end of the cell life the 
discharge capacity is large and stabilized. 


@ Metal spring 

»@) Outer can 

Inner can 
Cathode 

® Separator 


© Polyethylene film 
(vent hole) 


® Anode zinc paste 


de electrolyte 
® Anode current 
collector 

f® Rubber packing 

a) Bottom plate 
Exclusive new construction mini- 
mises leakage. Double cans are used 
and rubber sealing with the unique 
spring safety device. (see diagram) 


Interior drying is prevented by her- 
metic sealing, therefore long storage 
periods are possible (over two years). 
Even then Maxell Alkaline cells are 
in the same condition as when they 
left the production line. These cells 
will withstand severe temperature 
changes. Rigid tests have shown ex- 
tremely stabilized capacities from 
the low temperature of -4F to the 
high temperature of | 50F at which 
temperatures dry cells would fail to 
operate satisfactorily. 


Prices: 


Trade enquiries to 
TASMANEX PTY. LTD. 
17 Parker Street SYDNEY 2000 
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PHOTOMULTIPLIER TUBES 
HAMAMATSU TV CO. LTD. 


HIGH PERFORMANCE — LOW COST 


PM TUBE RESPONSE 


HTV-R106 1,600 to 6,500°A Critical Applications 
HTV-R136 1,600 to 8,000°A Wide range spectral response 
HTV-R166 1,600 to 3,200°A U.V. Range 

HTV-R196 4,000 to 12,000°A | Vis. and infrared range 
HTV-R213 1,850 to 8,000°A UV. to near IR Range 


OTHER TUBES AVAILABLE R212, 913A, IP21, 1P22, 1P28 
9 Stage, side-on types, 11 pin bese 


FOR FULL DETAILS PLEASE CONTACT 


Sole Australian Agents 


VARIAN TECHTRON PTY. LTD. 


Springvale Road, North Springvale, Victoria 
Phone: 560 7133 


SEE THE VERSATILE, COMPACT TT1 


OSCILLOSCOPE 
AT MAGRATHS 
ONLY $81 O25 


APPLICATIONS @ ORDINARY APPLICATION — most widely used 

for waveform observation and measurement of voltages. 

INCLUDE: ¢ CHECKING IF SELEcTiViTY CURVES — this is 

* done together with a Sweep Generator and the two 

instruments are important tools for efficient IF alignment. @ UTILISATION OF 

LISSA 10U5 FIGURES — th used for frequency measurements. 
e 


s method is 
RING PERCENTAGE OF MODULATION — the Test signal is routed 
DIRECT to the deflection plates. This is used for adjusting transmitters. 


RADAR REGULATED Radar Solid State INVERTER 


BATTERY ADAPTER Ideally suitable for use In your car, boat 

or caravan. With it you can use your 

Input. 11-15 Volts D.C. Model 912. Out- Electric Shaver. Tape Recorder, Record 

put 9 Vo'ts plus-minus § p.c. D.C. Model Piavyer. Radio, Smali P.A. System. Personz! 

712. Output 7.S Volts plus-minus $ p.c. Fan. or any other A.C. Powered Unit up 

D.C. Ideal for Cassette Tape Recorders. to 40 watts consumption. Simply connect 

Model 612. Outeut 6 Volts ptus-minus § the Unit to any 12V Car Battery. The 

p.c. O.C. Save your batteries while motor- inverter will draw 4 amps. a full load 

ing. Size 234ins x i'zgings x 7/Bins. equivalent to the consumption of one head- 

lamp. With a fully charged battery the 

is unit can operate for many hours without 
danger of battery drainage. 

REGULATED BATTERY ELIMINATOR MOTOR. RADAR O5XR $26 
240 Volt A.C. input '/% amp rating. Regulated out put of 4.5 vo'ts, 


6.5 vo'ts, 7.5 Vo:ts and 9 Vo'ts D.C., also an unregulated 12 volt 


208 LT. LONSDALE STREET, MELBOURNE, 
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TECHNICIANS, STUDENTS, HOBBYISTS AND SERVICEMEN 


py $20.70 All Sales Tax and Postage Paid $15 
J. H. MAGRATH & CO. 


VICTORIA, PHONE 663 3731 


que first on the second pair. When 
you are satisfied that they are right, 
then proceed with the first pair. In 
point of fact, it can be done quicker 
than it has taken to write about it. 

Another point worthy of mention is 
the possibility of using other types of 
transistors, Our investigations so far 
indicate that the first six transistor posi- 
tions, from TR1 through to TR6 are 
not particularly critical and a number 
of near equivalents to the BF115 may 
possibly be substituted without any 
change in circuit component values, We 
have, in fact, subsituted STC type 
T1331 in positions TR1 to TR6 with 
no problems at all. 

Similar substitution for TR7 and TR9 
did not work out as well. These two 
stages are directly concerned with the 
AGC system and it appears that the 
T1331 transistors generate too much 
control, with a consequent serious drop 
in audio output from the unit. This 
could probably be corrected simply by 
replacing the .0OluF capacitor from 
TR6 to TR7 with a lower value, such 
that the audio output is restored. It 
would have to be determined experi- 
mentally to meet individual require- 
ments, 

In the case of TR8, replacement 
qould only be affected if the bias 
conditions are changed to suit. The 
120K base resistor will need to be 
increased until the collector voltage is 
of the order of 4.0 volts. The 47-ohm 
emitter resistor should also be increas- 
ed to about 100 ohms, or to such a 
value that ensures no overloading of 
this stage from the detector. 

The tuning meter does not allow 


The TT! CO-50 is an amazing ver- 
satile and compact oscilloscope. It 
is an indispensable instrument to 
have in the Lab, or on the work- 
bench, and because of its compact, 
portable design, a most handy tool 
to carry along on field trips or ser- 
vice calls—especially useful in 
trouble shooting radios, amplifiers 


and TV sets efficiently. 


RADAR 05X 
POWER SUPPLY UNIT 


Designed to operate the majority of ELEC. 
TRONIC APPLIANCES — Transistoriseo 
Tape Recorders. radios. record-players, smatt 
amplifiers. Radiograms, Battery Shavers. and 
alt’ Battery-operated units of 6 volts. 9 
volts and 12 volts at a maximum current 
of O.S amps. The only unit available _in- 
corporating these 3 power outputs. This 
unit features Full Wave Bridge Rectification 
with Capacitor and Choke Fiitering. Select 
your Voltage by adjusting the Selector Switch 
then plug into any power point, 220 to 
250 Volt A.C. Costs 1 cent per 100 hours 
—~ Saves dollars on Battery purchaases. Can 
be used also for car batteries as a trickle 


charger. 


PTY. LTD. 


much opportunity for changes, due 
mainly to the need for a meter having 
a similar shape to the one which has 
been used on the prototype. However, 
within this restriction, there is another 
meter in the same range, scaled as an 
“S” meter. This has a less sensitive 
movement and needs a shunt resistance 
value of 100 ohms, instead of 56 ohms, 
to give a comparable scale reading. 
This tuning meter is slightly faster in 
its action than the original one used 
and this can be a slight advantage, 

A number of possible economies 
may suggest themselves and we men- 
tion them with the reservation that the 
constructor may too casually leave out 
a facility which he may need to add 
later on. 

Where a listener is convinced that 
he will need only certain local stations 
and that they will always be usable 
with the selectivity set to the wide 
position, it would conceivably be pos- 
sible to omit all the circuits needed 


4700 OF 


220K 


TO SWITCH ANDO 
CORRESPONDING CIRCUITS 
OF PREVIOUS STAGE 


The circuit of the second pair of IF transformers, is very similar to 
that for the first pair. Differences are due to need for compatibility 
between the alternative systems for this stage. 


390pF ~—-=220k 


For readers who wish to dispense with the sharp selectivity position, here is the complete circuit which 
shows the modifications. Full details are covered in the text. 


for sharp selectivity, with a consequent 
saving in initia] outlay. 


The following components will not 
be needed between the mixer-oscillator 
and the first IF amplifier: One ST45C 
IF transformer, four OA91 germanium 
diodes, one .047uF capacitor and one 
4.7K resistor. In the following stage, 
between the first and second IF am- 
plifiers: Two D455K1 ceramic filters, 
four OA91 germanium diodes and four 
4.7K. resistors. In addition, the DPDT 
toggle selectivity switch will not be 
needed. 


This suggested modification is shown 
in an accompanying circuit, in which 
you will notice that we have used 
the alternative arrangement to the wide 
band ceramic filter. If economy is a 
vital factor, this approach would prob- 
ably be preferred, anyway. 


In the assembly process, apart from 
omitting the unwanted components, it 
will be necessary to replace the four 
germanium diodes associated with the 
wide band switching, with wire links. 
Ag the toggle switch is not used, an 
insulated wire link must be run from 
switch point 2, to the corresponding 
point 3 on the board. In addition, the 
two 4.7K resistors immediately above 
switch point 3 are omitted and a wire 
link run in place of the .047uF capa- 
aoe just to the right of switch point 


Alignment with this arrangement 
may not be as easy as with the origi- 
nal with its sharp selectivity position, 
which makes identification of the centre 


frequency of the IF strip quite easy. 
Due to the broad nature of all re- 
maining circuits, finding the precise 
centre IF frequency is more difficult. 
The object of this exercise is to use 
the resonant frequency of the D45SK3 
ceramic filter. One way of doing this 
would be to use a signal generator. 
A suggested procedure is as follows: 


Apply the output of the generator, 
set to 455KHz, to the base of the buf- 
fer-amplifier TR7. Rock the generator 
frequency about 455KHz and deter- 
mine the point of maximum response 
on the tuning meter. The generator 
output level must be adjusted to give 
a satisfactory reading on the meter. 
The centre frequency having been 
found, the rest of the IF circuits must 
be aligned with the generator and, in 
no circumstances, must the frequency 
be changed. 


Now apply the output of the gene- 
rator to the base of the mixer-oscilla- 
tor TR3 and adjust the output level 
so that about three-quarters of full 
scale is obtained on the tuning meter. 
The four IF transformers are now ad- 
justed by using the damping technique 
as previously described. Start with the 
transformer nearest the diode detector 
and work back towards the mixer-os- 
cillator. It may be wise to stop the 
tuner’s oscillator during this process 
and this can be done by shorting out 
the centre section of the gang. 


When the IF circuits have been ad- 
justed, the signal generator may be dis- 
pensed with and the band-pass tuner 
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circuits should be adjusted by the 
method already described. 

Leaving out the sharp tuning facility, 
a few dollars will be saved. Before 
rushing into this, we suggest that you 
take a good look at the situation and 
decide whether this is for you or not. 
Of course, if you adopt this approach 
and change your mind afterwards, you 
can still add the extra parts later. 

Another modification which is pos- 
sible, and one which we have been 
asked about, is the idea of eliminating 
the tuning gang and substituting a 
rotary switch. By using fixed capacitors 
in the tuned circuits and pre-set to one. 
two or more wanted stations, the sta- 
tion may be selected by the mere twist 
of the switch. We are not very enam- 
oured of this one but it can be done 
if you really want to, For those hardy 
souls who wish to do this, we leave 
the details up to them. 

The switch may even be eliminated 
and the bandpass tuner set to one sta- 
tion of your choice. The other thing 
which naturally follows, is the fact 
that there is no longer any need for a 
tuning meter. The leads from the 
board to the meter will be replaced 
with a shorting link. 

The foregoing comments and sug- 
gestions should give quite a bit of food 
for thought to readers who contem- 
plate building up the new wide band 
tuner. For those readers who wish to 
make the tuner up and fit it into a 
larger, free standing case, one is al- 
most completed and we hope to pre- 
sent it next month. 
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AA AUTOMATIC RADIO 


will be seen and heard 


by Millions! 42? Home 


Stereo 
sound center 


Just One Unit... 


Plays: 8-TRACK... 
STHREO 4-TRACK with GIDGET... 


AVA ad Dad Dee E2iatee FI RADIO... AM RADIO 


1 RMI and bait 


ABsvronsrs ce Rane 


sence | 


SAFE AND UNIQUE ... FITS IN DASHBOARD AM RADIO mage es 
INSTEAD OF RADIO .... WILL SUIT ANY CAR Optional $55 
. . complete with speakers, $185.00 


CALL IN FOR DEMONSTRATION, OR INQUIRE FOR FREE BROCHURE 


* 

syoney, Australian Distributors: 
Ww. JBARRS: 99 Crown St. 31 50675, 59: 2394. POY NASTERES. 

329 Prince's Hwy., St. “peter rs, 51-707 DE! LTD., 88 


Ls 8 

King St. 25-1551. MAGNETIC SOUND, "307 George %. 29-3371 Q> / 

MELBOURNE: a cel a ae | Ee a me 
RASHS, 108 Elizabeth St. 63- 6701. PRAHRAN CAR RADIO. 

82 Commercial Rd. 51-6951 


SSF 
FILE TRONS Pir. ora. 

BRISBANE: 

MODERN DICTATING SYSTEMS, 555 Stanley St. 4-5027. 


nuro" CONVERSIONS, 68 Robert St., Como. 60-4027. 329-331 PRINCES HIGHWAY, ST. PETERS 51-7071 


CANBERRA 


GREG. CUSACK PTY., 28 Mort St.. Braddon, 4-0284. 868 PRINCES HIGHWAY. TEMPE 55-5981 
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In simple terms, what is meant by — 


MICROELECTRONICS & INTEGRATED CIRCUITS ” 


Hard on the heels of semicondoctor diodes, transistors and 

other related devices has come a new revolution in the 

science of electronics: the integrated circuit and the new 
era of microelectronics. What is behind these terms? 


Strictly speaking, the term integrated 


circuit signifies any group of circuit 
elements which is assembled, in the 
electrical and physical sense, so inti- 
mately that it must be regarded as an 
indivisible unit, rather than as a group 
of individual, accessible componnents. 
Dimensions are not significant to the 
definition. 

However, in everyday technical lan- 
guage, the term is so often linked 
with tiny circuit elements of “micro” 
dimensions, that to say “integrated 
circuit” is virtually to signify “inte- 
grated microcircuit.” Qualified or un- 
qualified, therefore, integrated circuits 
are virtually part of the new era of 
microelectronics. 

All this may sound like an exercise 
in technical jargon but it is not as 
remote, as might first appear, from 
everyday affairs. 

Already integrated circuits have 
penetrated deeply into military and 
space electronic systems. And they are 
on their way to widespread adoption 
in jndustrial electronics. The average 
consumer is next, because integrated 
circuits mean less expensive and more 
reliable electronic equipment, from 
spacecraft guidance systems to home 
radio sets. 

An integrated circuit, or IC, is a tiny 
“chip” of silicon about the size of this 
capital letter “O.” Yet, built into it 
is the capability of an electronic circuit 
assembled from perhaps 50 separate 
components transistors, resistors, 
capacitors, diodes and their connecting 
wires. 

Integrated circuits save remarkably 
in the size and weight of electronic 
systems. But even more important is 
the contribution of integrated circuits 
to the reliability of electronic systems. 
Typically, the improvement over con- 
ventional circuitry is 10 to 1. The US. 
Alir Force has cited life expectancies 
of 20 million hours—over 2,000 years 


—for ICs already in service. Even 
longer lifetimes lie ahead. 
Integrated circuits got their big 


boost in 1958, when, in a pioneering 
contract with Westinghouse, the United 
States Air Force sought to implement 
a radical new approach, called mole- 
cular electronics, to the growing com- 
plexity of military electronic systems. 
A new approach was indeed badly 
needed: with existing technology, the 
working electronic components aboard 
a bomber had grown a dozenfold from 
the B-17 bomber to the B-58. 


The Air Force - Westinghouse 
CUOUUUDECUEACCOA SERA TEEUDEE URES EEETER CUES TEE EDEA TERT EEE SRC TORS OED RUNA SEO BERO DEAE RBA ERT OEE ODED 
* From an article supplied by West- 

inghouse Electric International 

Company, 200 Park Ayv., New 


York, 10017 U.S.A. 


approach would bypass all existing 
and proposed techniques for making 
electronic circuitry smaller and lighter, 
since such techniques did not really 
come to grips with the overriding 
military problem—reliability. 

Molecular electronics seeks to synthe- 
sise blocks of material, each capable 
of performing the function of an elec- 
tronic circuit group. Hence the expres- 
sion “integrated circuit” in its present- 
day connotation. Such circuits achieve 
the total circuit function in a solid 
piece of material by “building” desired 
electronic behaviour into separate re- 
gions and connecting them together 
internally. 

Basically, the art of electronics de- 
ends upon an ability to control the 
low of electrons in electrical circuits. 
Integrated circuits are the third genera- 
tion of devices to do this. 

The first generation involved the 
radio valve — or vacuum tube — first 
used for radio transmission and recep- 


An engineer from the Boeing 
Company compares an aircraft 


system module, composed of 
discrete (i.e. separate) compon- 
ents on a wiring board, with an 
integrated _microcircuit which 
performs substantially the same 
function. Besides the spectacu- 
lar saving in size and weight, 
the IC offers far greater relia- 
bility. 
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tion more than half a century ago. 

Valves vary in size and function from 

the huge rectifiers that supply power 

to an aluminium plant, all the way 

down to midget-size varieties. Certain - 
electronic functions can be performed 

conveniently in no other way, such as 

the visual display of a television picture 

or the generation of X-rays. 


Next, some 20 years ago, came the 
second generation of electronic control 
devices—the transistor and the host 
of other solid-state devices that sprang 
from it. They revolutionised the whole 
art of electronics. 


Made on tiny slivers of germanium 
or silicon, they replace larger, more 
expensive, more power-hungry valves 
in everything from portable radios to 
the most complex communications and 
control equipment for spacecraft. 


Today, the third generation, inte- 
grated circuits, has created its own 
electronic revolution. ICs have the 
same long-lasting performance as tran- 
sistors, the same economical use of 
electric power, the same compactness 
and rigidity of ‘a solid structure, the 
same inexpensive manufacturing tech- 
niques. 

But where a single transistor once 
“grew” on the surface of a slice of 
silicon, now an entire electronic circuit 
takes form in the same amount of 
space. 


Integrated circuits are direct descen- 
dants of the transistor family of solid- 
state devices and their principles of 
operation are similar. Basically, they 
rely upon the fact that the electrical 
properties of pure silicon can be modi- 
fied “to order” by the addition of small 
but exact amounts of impurity atoms, 
called dopants. The impurities are 
added to the silicon by diffusing them 
into the crystal at high temperatures. 


Doping of the silicon leaves it either 
with an excess or a deficiency of elec- 
trons in the region exposed to the 
impurity. For example, doping with 
Phosphorus and arsenic, which have 
more valency — or “available” — elec- 
trons than silicon, produces an N-type 
(negative) region having excess elec- 
trons. Boron and indium, which have 
fewer “available” electrons in their 
atoms than silicon, produce a P-type 
(positive) region having electron vacan- 
cies among the silicon atoms. 


The site in the crystal where N-type 
silicon and P-type silicon come together 
is called a junction. The movement of 
electrons and vacancies across such 
junctions explains the operation of 
semiconductor devices. 


A diode is a two-layer device having 
a single junction between N-type and 
P-type silicon. Under an applied vol- 
tage, current flows in one direction 
across the junction more easily than it 
flows in the opposite direction. The 
diode thus acts as a rectifier capable 
of changing alternating current to 
direct current. Particular types of diode 
can be activated—or rendered conduc- 
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EVERYTHING FOR THE HOBBYIST AND TECHNICIAN 


40 Watt & 60 Watt Instrol-Playmaster 


GUITAR AMPLIFIERS 


All parts now available 


Like all Instrol-Playmaster kits, the 116 and 117 
Guitar Amplifier Kits are complete in every 
detail, down to the last nut and bolt, and pre- 
cisely to “Electronics Australia’ specifications. 
Chassis is ready drilled, cadmium plated and fin- 
ally passivated to avoid fingermarking. The 
front label is beautifully finished with black let- 
tering on silver-white background. Kits for both 
the 116 and 117 include extras such as 3 inputs 
(circuit included), vibrato and extra treble pull 
switches, and foot switch complete with chrome 


40 Watt complete kit of parts .. . $84.36 
40 Watt built and tested .. .. .. .. $91.49 
60 Watt complete kit of parts .. .. .. $92.31 
60 Watt built and tested es $98.83 


(Freight extra) 
All parts available separately if required. 
Chassis only ........ $4.60 (plus 75c postage) 
Front Label .......... $2.80 (plus 20c postage) 


housing. 


The new INSTROL-PLAYMASTER 

115 SOLID STATE STEREO AMPLI- 

teers (“Electronics Aust.,"” April-May, 
67). 


A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 
efficiency transistors. 

Crystal/Ceramic Kit .. .. .. $95.00 
Magnetic kit extra... .. .. .. $10.50 
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TEST 5 al 


Send for Catalogue - 


Millivoltmeter Jan., 65 $46.19 
Resonance Meter Nov., 65 $54.21 
Audio Oscillator Sept., 65 $41.92 
V.T.V.M. ..  Feb., 66 $57.51 
R.C. Bridge .. .. May, 66 $40.99 
Frequency Meter July, 66 $46.52 
Audio Generator Feb., 67 $34.12 
3" C.R.O. May, 66 $125.99 
Impedance Meter March, 6S $37.16 


Postage extra on all kits. 


Tick catalogue required, and please 
include stamps for postage. 


[J] Playmaster [} Test Equip Kits 
C] Toolkit 


Tape Recorder 


Instrol 
Cannon... [7] microphone 
Name ........eee00s aReNeeR arate ease 
Address .......... Woseieds oes wears 


Post Coupon for Free Custoans. 


Ae 


Fuzz Box Kit .. 


<<“ LLLALALA AMS 


INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H,” Dec., 1963). 
A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli- 
fier 10 watts per channel. 


Kit of Parts .. .. .. .. .. «. $96.50 


oecoe® 


INSTROL-PLAYMASTER 
120 CONTROL UNIT 


(“Electronics Aust.,” Feb. 68) 
A versatile, hybrid control unit 
which can accommodate crystal, cer- 
amic or magnetic pick-up cartridges. 


Incorporating input/output facilities 
for use with tape recorders. 
Kit of Parts .. $44.41. 
OTHER PLAYMASTER KITS 
Price Add Post 
lif Tuner .. $39.00 $1.20 
114 Tuner .. .. $47.00 $1.20 
107 Amp’Tuner .. .. $81.80 $2.00 
108 Amp/Tuner .. .. $69.80 $2.00 
101 Amp .... $61.00 $2.00 
No. 3 Amp .. .. .. $57.80 $2.00 
10W U/L Amp .. .. $85.80 $2.00 
No, 10 Control Unit $39.00 $1.20 
1132 Amp. .. $64.00 $2.00 
119 Tape Adepeer .. $86.70 $1.20 
No. 4 Amp .. $73.00 $2.00 


Playmaster Designs are also available 
Completely Built and Tested. 


. $12.95 (plus 75c postage). 


INSTROL PLAYMASTER STEREO 
AMPLIFIER No. 118 


(“Electronics Australia,” July, 1967) 


Kit of Parts (Less sees $82.53 
With Metal Case .. .. . $86.53 
With Teak Case .. ate + $100.03 
Magnetic Pre-Amp Kit | . $16.15 


ELECTRONIC TOOL KIT 
For Servicemen and Hobbyists. 
Comprises:— 
1 Soldering Iron 240V (Aust.); 1 Set 3 


Spanners; 1 Coil Resin Cored Solder; 
1 Pair standard pliers; 1 Pair Long 
Nose Pliers; 1 Pair Side Cutters; 1 Pair 
Tweezers; 1 Screw Driver Set; 2 Screw 
Driver Bits; 1 Philips Driver Bit; 1 
Pointed Awl; 1 1-8 Spintite. 
Complete in attractive zip-fastened 
carrying case. 

Price $11.00, Plus Reg. Post, $1.00. 


INSTROL PRINTED CIRCUIT 
BOARDS 

High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component location 
map. Easy to assemble. 


PRICE | Se 
Crystal Pre-Amp .. - $2.00 ea. 
Main Amp (2 required) -- $1.60 ea. 


Magnetic Pre-Amp .. $1.60 ea. 
(add 10c i ‘postage) 


BROADWAY ELECTRONICS 
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INSTROL—high quality products 


INSTROL Model 1-101 
Fully Transistorised 
WIDE BAND TUNER 


A high quality hi-fi tuner designed 
to operate in conjunction with all 
makes of amplifiers, 

@ Wide band 530 to 1600KHZ. 
@ Tuning Meter. @ Efficient noise 
Filter, @ R.F. Stage. @ Built-in 
AC Power Supply. @ Major 
Stations, all States clearly marked 
on large illuminated scale. @ Avail- 
able in smart metal box. @ Avail- 
able as Amp/Tuner combination, 
with the Instrol 20-20 and 10-10 
Amplifiers, in attractive Teak Cabi- 


INSTROL MODEL 20-20 
STEREO AMPLIFIER 

Solid state, 20 Watts per channel 
max power 10w, R.M.S.) 301 te 


8 
harmonic distortion, suits ceramic 
and magnetic pickups — packed 
with features. 


INSTROL MODEL 10-10 
STEREO AMPLIFIER 
{0 Watts per channel, Sw. R.M.S. 


net as illustrated below, or less MS) Ideal for ceramic.’ and 
cabinet for panel mounting. crystal pickups. High quality at 
: low cost, 

PRICE DETAILS 
T101 TUNER (in metal bate) sieh~ dni, “swine tale» Sands | dw 
20-20 AMP’ (in teak case) .. .. .. .. .s «so. $99 
10-10 AMP’ (in teak case) .. .. ii tie ws ee $58 
Combined 20-20-T101 in teak case .. .. .. .. $176 
Combined 10-10-T101 in teak case .. .. .. . $135 


TIONAL 
ELEC reONIC KIT 


INSTROL EDUCATIONAL 
ELECTRONIC KIT 


In this Electronic Age, every person should have some know- 
ledge, however elementary, of “how it works.” The new 


Pap “Sy ELT |} 
Instrol 20 in 1 electronic kit will enable you to understand 


a3 —aa » 
in an absorbing, simple manner the basic principles under- ane 


lying computers, satellite communications, industrial electronic 
devices, etc., etc. You make 20 different experimental circuits, NO TOOLS REOUINEBNG IRON 


including 10 working radio transistor operated radio circuits. All. components pp: a int 
Audio Amplifier circuits, home intercom, testing circuits in- re-wired, ready for 
cluding Audio Frequency Oscillator and Signal Tracer, Morse clip-on assembly. 50 page Instruction 


Code practice set and telegraph transmitter, etc. .You use and Manual supplied. 
learn about the amazing SOLAR CELL. ONLY . $16. 90 (Plus 60c for Registered Post) 


INSTROL CASSETTE 
TAPE RECORDER 


NOW ONLY $56.00 (Reduced from $75.00) 


Special quantity purchase enables us to offer you this world 
renowned recorder at the ridiculously low figure of $56.00 
for a limited period only. 


eA sera ws 


So simple a child can load and operate tating system suitable for both large and . 

ihe pnatret eet Catselte Tape Re- small omiess, oe yeak Es. Boe ee 

corder. It may used virtually any- piano key-ty ration, - 

where for both speech and music, under ridges, microphone with on-off switch for ower Supply BRS sce at rie $10.00 
almost any conditions, At picnics—in renrote control, light (weighs under 4lb), Headphones ae By cee ain y $2.00 
the home—at meetings—in the car—by full 1-hour playing, outstanding perform- z 

Salesmen and Executives in the field— ance with built-in speaker and remark- Footswitch ............ $6.00 
and most important—in the office as a ably efficient when connected to a large Il 

complete dictating nen. Hensphoess. external speaker. Comp ete Office 

‘ootswitc! . power unit, whic H ‘ , 

are available as optional extras, combine HURRY—now only $56.00. Dictating System PSR RAGS A $72.00 


to make Instrol Model 33 a personal, 
highly efficient, and really low-cost dic- 


PTY. LTD. 


(Plus Reg. Postage $1.00) 


E. S. & A. BANK BUILDING 
CNR. BROADWAY & CITY ROAD, SYDNEY 
(OPP. GRACE BROS.) Phone: 211-4224, 211-4244, 411-4213 


(Plus Reg. Postage $1.50) 
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Remember what we said last month? 


Oe he NG 
Take as an example... 4 = 


The PAX-25B 


Fundamental. Cone Resonance 
Frequency Range 


Maximum Power Handling Capacity 20 watts 

Rated Capacity 1S watts 

Output Sound Pressure Level 102 db/watt 

Crossover Frequency 3,000cps 

Total Magnetic Flux—Woofer 105,000 maxwells 

—Tweeter 17,000 maxwells 

Flux density—Woofer 10,000 gauss 
—Tweeter 11,000 gauss 

Equivalent Mass 20 grams 

External Diameter 10 1/6 

Depth 5 5/8' 

Mounting Dimensions 9 9/16" 

Baffle opening Diameter 8%" 

Weight 6% Ibs. 


Easily the best proposition for the budget- 
minded do-it-yourself enthusiast. Comes 
with complete plans for 2 different enclos- 
ures, or build it into a drainpipe, a fireplace, cr a dividing wall, the PAX-25B still performs sup- 
erbly. Priced at only $26.00 Retail. Two for $52.00 gives stereo quality unmatched by others 
at twice the price—Ask your PIONEER Dealer. 


Or on the other hand... 


The CS-88 
THE FINEST COMPLETE ENCLOSURE MADE 
ANYWHERE—AND WE MEAN ANYWHERE 


Features 5 perfectly matched speakers giving amazing 
smoothness and the depth of a superb true bass without 
boom or doubling. If you have an amplifier good enough 
the CS-88 will deliver 60 watts of pure music exactly as 
recorded without coloration. 

In your lounge room, using only a few watts it will 
deliver the cleanest, smoothest sound you ever heard. 
Look at the specs.: 


12". Woofer Sensitivity 99 db/watt 
5" pelidrange, speaker anemone er cw) x 24.3/16 
orn tweeter x x inches 
ASK YOUR DEALER Cone preci ig 2 Weight 48lbs. 
ohms 
FOR A REVELATION. 25—20.000 _cps 


60 watts peak 


QW) PIONEER 


* For example 
PIONEER SX!000TA 


THE QUALITY NAME IN HI-FI MUSIC EQUIPMENT 
FROM GOOD DEALERS EVERYWHERE 
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tive — by light and other forms of 
energy as well as by a voltage. 


A transistor is, essentially, a three- 
layer sandwich (two junctions): (1) an 
N-type region between two P-type 
regions (PNP), or (2) a P-type region 
sandwiched between two N-type re- 
gions (NPN). 

Electric current flows into and out 
of the transistor’s two outer regions, 
while the middle layer acts as_ the 
control element to govern the flow. 
Thus, the middle region can be com- 
pared to the control grid of a three- 
element electron tube (or triode) in 
which small voltages on the grid can 
control much larger voltages and cur- 
rents in the output of the device. There 
fore, the transistor, like the tube, is 
an amplifier. 


Junctions which form the basis of 
diodes and transistors. can be used to 
simulate another essential circuit ele- 
ment—a capacitor—in which electric 
charges are stored and then discharged 
at will. A still further circuit element, 
the resistor, is formed by altering the 
inherent electrical resistance of the 
silicon itself. 


Thus, by proper choice and control 
of the impurities added to regions in 
a wafer of silicon crystal and by proper 
processing of it, a complicated circuit 
made up of transistors, diodes, capaci- 
tors and resistors can be built into the 
crystal and interconnected as the cir- 
cuit function dictates. 


The manufacture of integrated cir- 
cuits requires massive technological 
know-how and equipment, but precious 
little of the actual stuff of which the 
devices are made. Yet, curiously, the 
silicon used to make them is the second 
most abundant element on the face of 
the earth. 

The sand on the beach and various 
rocks scattered across the land contain 
vast amounts of silicon in chemically 
combined form. But the silicon used 
in making integrated circuits must be 
very pure indeed—some 99.9999 per 
cent pure, in fact. 


The highly pure silicon begins as a 
solid round bar, about 14-inch in dia- 
meter and one or two feet long, which 
is drawn by a crystal-pulling apparatus 
from a pool of the molten material. 


Then the cylinder is sliced, like a 
loaf of bread, into silicon wafers about 
as thick as a fingernail—or some five 
to 10 mils. These wafers are polished, 
or lapped, to mirrorlike smoothness, 
since surface imperfections cannot be 
tolerated in the tiny, finished integrated 
circuits. 

The wafers go into a furnace where 
they are heated and exposed to the 
vapour of a silicon compond, which 
deposits a thin film of single-crystal 
silicon on their top surfaces—very pure 
and with a uniform lattice structure. 
This film, called the “epitaxial” layer, 
is then doped with an N-type impurity 
gas fed into the furnace. 


To protect this surface, the wafer 
then goes into another furnace having 
an atmosphere of steam. The steam 
reacts chemically with the silicon to 
build up a layer of inert silicon-oxide. 


From here on, precessing of the 
wafer consists of a series of photo- 
graphic and chemical reactions on this 
top surface, each time protecting the 
work that has been done with a layer 
of silicon-oxide. 


A set of masks for an integrated 
circuit. Already substantially re- 
duced from the original drawing 
size, the masks are used ulti- 
mately to produce a large num- 
ber of individual pin-head sized 
patterns side by side on the sur- 
face of the original wafer, itself 
about an inch in diameter. 


Each integrated circuit begins with 
the design of the circuit and its repro- 
duction on a set of acetate masks 
similar to photographic negatives. 
These masks are about 400 times the 
dimensions of the finished product and 
are cut to an accuracy of 2/10,000ths 
of an inch, Several different ones are 
required for the successive steps needed 
to make a particular device. By photo- 
graphic duplication, a single set may 
reproduce the circuit up to 1,000 times 
in a checkerboard pattern on one sili- 
con wafer. 

To form the circuits, the oxide- 
coated wafer is covered with a layer 
of material sensitive to light. This sur- 
face is exposed to ultra-violet light 
through the first photomask, thus ex- 
posing the wafer surface somewhat like 
taking an ordinary photograph. 

The wafer is then dipped in an acid 
to etch away the oxide layer that has 
not been exposed to light. In another 
furnace, a P-type impurity is diffused 
through these “windows” in the oxide 
layer. The wafer is recoated with oxide 
re-exposed through a_ second photo- 
mask, etched and diffused with an N- 
type dopant. A third, and perhaps 
additional steps, complete the inter- 
connections and other elements of the 
final circuit. 

Finally, the wafer is separated into 
its several hundred “dice,” or “chips,” 
for electrical testing, attaching of lead- 
in connections and encapsulation into 
a metal or plastic container. 

The entire process is known as the 
“planar epitaxial diffusion” process. 


The manufacturing processes just 
described result in what might be 
called a “true” integrated circuit or, 
more exactly, a monolithic silicon inte- 
grated circuit. 

There are, however, integrated cir- 
cuits that are modifications of this 
monolithic structure. One is called a 
“hybrid” integrated circuit. 

In this device, the transistor and 
diode regions (the active elements) are 
made as usual, but the capacitors and 
resistors (the passive e‘ement) and the 


interconnecting “wiring” are then 
formed by evaporating a metal film 
on top of the active elements. 

It is an interesting fact that these 
passive elements—which are the cheap- 
est components of ordinary electronic 
circuits—are, in the case of ICs, the 
most expensive. The costs of the ele- 
ments in the circuit are roughly 
proportional to the space they take up 
on the chip. Resistors and capacitors 
take up the most room and are more 
costly than transistor or diode areas. 
IC engineers try to use active semi- 
conductor elements as capacitors or 
resistors for exactly this reason, 

Another type of integrated circuit 
is the multiple-chip device. Here, the 
active and passive components are 
formed on separate chips which are 
then mounted on a common base and 
interconnected with thin gold wires. 

The manufacture of integrated cir- 
cuits must be performed in an ultra- 
clean environment. The Westinghouse 
molecular electronics division plant in 
Elkridge, Md., was opened in 1963 as 
the first facility in the electronics in- 
dustry devoted exclusively to the 
manufacture of integrated circuits. 


The plant is of modular design, 
consisting of square sections about 
130 feet on a side. Each is self- 
contained, with its own plumbing, air 
handling and other services. All of the 
outside walls and entrances are built 
so that they can become inside walls 
and doors for subsequent expansions. 
Thus, new construction is placed 
against the existing plant structure 
without upsetting the delicate balance 
of temperature, humidity and cleanli- 
ness maintained in the plant. 


More than 75 per cent of this plant 
is composed of clean rooms where 
workers wear lint-free gowns and caps 
and use automated equipment, micro- 
scopes, vacuum pencils and similar 
apparatus to process and handle the 
wafers and tiny “dice.” 

Special handling techniques prevent 
contamination by perspiration and oil 
from the fingertips. Pressurised air 
gives a dust-free environment, since 
even a single speck of dust would be 
more massive than one of the work- 
ing sections of an integrated circuit. 


After the wafer js cut into its indi- 
vidual “dice,” these are handled under 
a microscope. Spider-web strands of 
pure gold, about one-third the thick- 
ness of a human hair, connect the 
working areas of the integrated circuit 
to lead-in wires that are heavy enough 
to be connected into electronic systems 
by normal production methods. 


Each circuit is sealed into a “flat- 
pack,” or epoxy package, or is 
cemented into position inside a small 
metal container, Each is run through 
a broad series of final tests. Highly 
automated test equipment performs 
these tests in fractions of a second. 


A typical production lot is about 
5,000 integrated circuits—each of them 
capable of performing the same func- 
tion as 50 or more separate compo- 
nents. Production and material costs 
for the 5,000 circuits are ultimately 
expected to be less than the cost of 
5,000 separate transistors. 

Already, integrated circuits are ear- 
marked for military applications ex- 
tending from outer space to the depths 
of the sea. The Apollo manned space- 
craft program is a major user, as is 
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Sony replaced IFT in this 
4-band transistor radio 


Throughout the world electronic design engineers have 
begun to realise the many benefits offered by Murata 
Ceramic Filters. These include high gain, low spurious 
response, negligible ageing characteristics (0.4% over 
10 years) and, since no alignment is necessary, consider- 
able cost saving in production. 

Sony engineers have taken advantage of these benefits 
and have incorporated two Murata Ceramic Filters 


MODEL BF-455A improves the selectivity 
of transistor radios when used as an 
emitter by-pass in transistor IF Stages. 
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SF-455D 


SERIES TYPE (Model SF-455) is a reson- 
ance type filter of 455 Khz. It replaces 
the transistor radio’s IFT or can be used 
in combination with IFT's. 


42H COMPONENTS PTY. LIMITED [PRs e 


A subsidiary of International Resistance Holdings Limited 
THE CRESCENT, KINGSGROVE, N.S.W. 2208. TEL. 50 0111 


with the new Murata 
ceramic filter SF-455D. 


ACTUAL SIZE 


SF-455D and BF-455A in the quality model TR-1000 
4-band transistor radio. 


Combining excellent overall response and selectivity 
characteristics with space saving and _ production 
economy, the Murata Ceramic Filters are proving 
superior to conventional IF transformers. 


Include Murata Ceramic Filters in your next design. 


LADDER TYPE Ceramic Filters CF-455 
and CF-455P (Popular Type) are ideal for 
IF stages of high quality communication 
receivers. 


IRH. M.1. 


the Air Force’s Minuteman II missile, 
the F-111B aircraft and the Navy’s 
Mark 48 torpedo and a sonar sub- 
marine detection system. 


The dependability and weight-reduc- 
ing characteristics of ICs make them 
ideally suited for electronic equipment 
that must be carried in the field or 
worm by ground troops. The circuits 
are being used in advanced ground-to- 
air tactical radars weighing only 50 
pounds, Further development will make 
it possible to build small radars to 
seek out the enemy in adverse terrain 
and help direct machine-gun fire by 
the infantry. 

For industry, Westinghouse is produ- 
cing numerical control systems using 
ICs which offer computerised operation 
of small milling machines, automatic 
punches and complex positioners which 
work in three axes. This control system 
does the same job with less than one- 
fifth of the 11,000 components and 
30,000 connections in older units using 
transistorised techniques. 


In the consumer market, Westing- 
house introduced the first such applica- 
tion, a class-B amplifier, in a tiny 
hearing id manufactured by Zenith. 
Audio amplifiers on a single chip and 
other commonplace circuits are going 
into home entertainment equipment 
made by many manufacturers. 


The applications of integrated cir- 
cuits are coming so thick and fast that 
it is difficult to forecast their future 
even over the next few years. One can 
visualise the day when small, reliable 
ICs may be implanted in the human 
body to serve as hearing aids, heart 
pacers and monitoring devices. 


Desk-top computers will be smaller 
than a typewriter and _ inexpensive 
enough to have in the home. They 
would keep track of the household 
budget, maintain poreannl checking 
accounts, monitor the supply of food 
and other items and work out the 
income-tax, 

Everywhere, computerised equip- 
ment may become as standard as the 
chequebook, Equipment already has 
been developed to pay monthly bills 
by inserting a personal credit card in 
a telephone and dialling a prescribed 
code. Apparatus at the bank would 
automatically debit your checking 
account and credit the account of the 
creditor prescribed in the dialled code. 

Westinghouse has built a television 
receiver the size of a portable radio. 
Small two-way wrist radios also have 
been built with ICs. 

Integrated circuits will find their 
way into tomorrow's automobiles. They 
will be used in the panel instruments, 
ignition, radio, tape player, TV, vol- 
tage regulator, controls for the wind- 
shield wipers and air conditioner, and 
in manv other places. These tiny units 
also will be in the controls for the 
home refrigerator, dishwasher and 
laundry equipment, in home entertain- 
ment equipment now available and still 
to be developed, and in the communi- 
cations devices of the future that will 
bring to every household the morning 
newspaper, and radio and TV enter- 
tainment on a laser beam. They may 
even contribute, at least indirectly. to 
some of the other ideas which 
engineers dream about, such as TV 
telephones and flat, hang-on-the wall 
TV display panels. 

Integrated circuits represent the fast- 
est growing development in the entire 
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The Marconi-Elliot microcircuit assembly plant, claimed to be the 


largest in Britain. With two associated plants in Scotland, the Company 
has the capacity to produce 5,000,000 microcircuits per annum. 


A typical microcircuit, before 
encapsulation, photographed in 
the eye of a needle and against 
a strand of 40g sewing cotton.. 


Measuring 3 x 0.5mm, the 
microcircuit contains 56 trans- 
sistors, 28 diodes and 52 resis- 
tors, complete with intercon- 
nections. The same circuitry in- 
volving normal components 
would spread over an area of 
about 150 x 40mm. (Mullard 
photograph). 


history of the electronics industry. 
From a “blue sky” idea in 1958, ICs 
became an infant industry in 1962. 
By 1970, the IC industry is expected 
to be a $500 million business. 

This rise in the gross figure ts in 
spite of the fact that the cost of 
integrated circuits has decreased 
steadily since their commercial intro- 
duction. Typically, those in the $100 
ran A in 1962 now sell for as little 
as $2. 


Continuing developments in IC tech- 
nology have produced “hidden” im- 
provements in such areas las better 
production facilities, better testing 
methods, closer quality control and 
better materials handling. These add 
up to a better product, with higher 
reliability and lower cost. 


The more spectacular technical deve- 
lopments, however, show up as virtually 
new products—more versatile in their 
performance, more useful in their 
applications and, very often, capable 
of carrying out entirely new functions. 


A typical product of such advanced 
technology is a technique known as 
large-scale integration, or LSI. It works 
like this: 


Typically some 200 to 500 individual 
ICs are fabricated on silicon wafer. 
Present practice is ultimately to slice 
the wafer into its separate circuits, to 
test them all individually, to encapsu- 
late them, and then to connect them 
together into the final electronic 
system, 


Large-scale integration keeps large 
sections of the wafer intact. All of the 
tiny ICs are tested by computer and all 
that meet specifications are intercon- 
nected right on the wafer by a suitable 
wiring pattern. Thus, a complete elec- 
tronic computer, where most of the 
circuits are a repetition of each other, 
dan be composed of relatively few 
larger pieces rather than many thou- 
sands of individual ICs. 


Some day integrated circuit techno- 
logy may permit the tiny devices to 
be designed by computer, which would 
then “draw” the circuits on a substrate 
with an electron beam or laser beam, 
from which pattern they would auto- 
matically be processed. A secondary 
outcome of such beam _ technology 
would be an increase in the number 
of ICs that could be placed on a wafer 
by perhaps a hundred times or more. 


Another area of technology is the 
work being done to tune, or select 
desired frequencies, within integrated 
citcuits. Recently, Westinghouse has 
developed such a_ solid monolithic 
device as a separate entity. The device, 
called a resonant gate transistor, does 
its tuning with la vibrating sliver of 
gold much thinner than a human hair. 
The techniques for making the transis- 
tor are compatible with those used in 
producing ICs. The next step is to 
incorporate the device, or one which 
performs its function, directly into the 
integrated circuit. =| 
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PETER SHALLEY tectonics py. ura 


127 YORK STREET (Just near Town Hall) 29-7021 29-3767 


@ 14 transistors 
@ Longer aerial 
@ Microphone socket 
Ne @ Ext. 12v socket 
@ Greater range 
@ New Circuitry 
@ All steel case @ Battery Meter 
@ Ruggedised/ @ Approved for use 
Defence spec by Bushfire Fight- 
@ Leather case ing authorities. 
@ Ext. Aerial con. STILL ONLY 
@ Ext. power con. $116 ea 
@ Fully P.M.G. . 
app. as base or 
hand-held . 
@ Noise limiter/ nc Tokai TC9 and 
squelch 1 without Squelch 
@ Ear plug and $44.75 each. 
Mic. input 
Options 
@ Nick. Cad. : 
Batts. Nore ane 
@ Base aerial TOKAI. TC.II 
© AC. adapter @ 11 transistors @ 9v Ext. Socket 
$132.00 ea. @ All metal @ 100 MW 
’ @ Cow hide case @ Squelch 
ie Te wot lates @ Ear piece @ Superb Clarity 


cheaper. 
None better. 


We have lots of other units, new and used from as little as $35 each. 
Repairs, tuning and alignment are our specialty. 


$49.75 each 


285-0-285 
285-0-285 


300-0-300 
270-0-270 
(For use on 


135 Tap 125 
Prim. 240v 
Prim. 240v 
Prim. 240v 
Prim. 240v 
Prim. 240v 


Prim. 
10k S.E. 


10KCT. 
4K S.E. 2.5K 


3,400 CT 
8KCT 6.6KCT 
3,400 CT 
8,000 CT 
6,600 CT 


8,000 CT 
9,000 CT 


Other Heaters 


6.3ct 2A 
6.3 2A Tap at 5V 2A 6.3ct 2A 


6.3ct 3A 6.3ct 3.5A 
6.3ct 4A 30V .O1A 


Electronics Aust. 40W Guitar 


125 6.3 2.25 6.3ct 2.25A 
50cps 12.6 5 or 25.2 2.5A 

TV Booster 6.3, 7.5, 8.5, 9.5, 126 & 15 1A 
50cps 17V 1A 
50cps 
50cps 


Sec. Watt. 


Mullard Stereo Amp. 
32V 2A 

3V 100 Watt int. Scope Birke Solder Iron 
Typical Use 


2, 3%, 8, 1d 3 Playmaster No. 1 
Mullard 2-2 
2, 3.7; 8, 15 7 P.P. 6AQ5, 6BM8 
2 3.7, 8, 15 10 EL34, 6CW5, 807, 6L6, EL37 
500, 250, 125, 82, 62 +F. Back Winding 9 ohms 
35W P.P. 6CM5, EL37, 807, P.A. 
P.P. EL34 
P.P. 6CM5, EL34 
Mullard 5-10 U/Linear 


Mullard 5-10 U/L 20% 


Miniwatt Twin 10 
Mullard Stereo 10-10 


Above are selected items from the comprehensive 
A & R Range available from:— 


S69 George St., Sydney, 2000 


‘Phones 211-0191, 211-0816 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


ELECTRICAL WIRING DIAGRAM FOR A MOTOR CYCLE 


This month’s Reader Built It item may be of assistance to 

those who happen to share their interests between electronics 

and motor cycles. It comes from Mr, L. Ford, 33 Burroughs 
Rd., Balwyn, Vic. 3103. 


With the recent in- 
of motor cycles on 
to Australian roads, 
many youngsters have 
either bought or rebuilt 
second-hand machines 
in which the electrical 
system is_ virtually 
non-existent, These sys- 
tems afe stringently 
checked, nowadays, 
and must operate in 
conformity with regu- 
lations before a certifi- 
cate of roadworthiness 
will be issued, 

In any case, it is in 
the rider's own  in- 
terests that the elec- 
trical system be re- 
liable, since a sudden 
blackout on a road at 
night can spell tragedy. 
Many amateur “un- 
Official” installations 
are all too prone to 
this kind of fault. 

The suggestions should also be of 
interest to anyone who owns a motor 
cycle built prior to about 1955-60. At 
that time, there was no law, as there 
is now, compelling the owner of a 
motor cycle to have turn indicators and 
many motor cycles even passed their 
roadworthiness test without a head- 
light dipping device. 

For such bikes to be re-registered, 
these provisions must be incorporated. 

The lighting circuit which I have 
used is a result of a good deal of 
checking around and is reliable, legal 
and not too expensive. Even so, before 
pr ing to wire a motor cycle, it is 
a good idea to send for a sheet from 
the Automobile Chamber of Commerce 
or an equivalent body in your State, 
to find out allowable lamp wattages, 
colours and rarer 

Wires should not be exposed but 
should be passed through holes to the 
inside of the frame and handlebars. 
The holes should be dressed and the 
wires passed through sleeving to pre- 
vent possible chafing. 

For the brake switches, it is sug- 
gested that commercial units be pur- 
chased and arranged so that they will 
operate as the brake mechanism en- 
gages. It is possible to rearrange the 


IGNITION 


TO GENERATOR 
AND REGULATOR 
CIRCUIT 


HIGH BEAM 
TELL-FALE 


TO IGNITION 


SWITCH ~~ 


HEADLIGHT 


CIRCUIT 


(ON HANDLEBARS) 


REAR NUMBER 
PLATE LIGHT 


TAILLIGHT 
(RED) 


circuit and use a home-made switch 
in’ which the brake mechanism 
“earths” a spring-stee! leaf, insulated 
from the frame. However, the writer's 
experience indicates that home - made 
switches of this type tend to be un- 
reliable, due to fouling and rust, and 
the commercial product is better and 
worth the extra investment. 


The flasher light heat switch which 
I used is a recommended type. It is 
of German manufacture, unbranded 
but can be identified by the marking 
shown and is connected as indicated. 

Wired as shown, the ignition switch 
isolates the battery from the supply 
line at the same time as it kills the 
ignition, This helps to safeguard the 
cycle if a fault occurs in the wiring 
while the vehicle is garaged. It also 
obviates the risk of a run-down battery 
if the rider forgets to switch lights 
off when he parks. 


The ignition, generator and regula- 
tor circuits will vary with the type 
of cycle. They should be used in their 
Original form and_ reconditioned, if 
necessary, by replacing wire for wire. 

EDITOR’S NOTE: Isolating the bat- 
tery from the generator as shown 
would prevent it from discharging 
through the generator in the event of 
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NO CONNECTION ~ 


HORN BUTTON P 


a failure of the cut-out or cut-out 
diode. It could, however, result in a 
sharp rise in voltage during the period 
when the generator was still spinni ng 
at speed but with no battery connecte 

The more usual automotive practice 


FRONT TURN INDICATORS, 
AMBER OR WHITE 
12". 30° APART 


REAR VIEW AND 
TRADE MARK OF 
HEAT SWITCH 


O® 


TURN INDICATOR 
WIT 


a) 
(ON HANDLEBARS) 


FLASHER 
HEAT 
SWITCH 


BRAKE SWITCHES 
BACK AND FRONT 


BRAKE LIGHT 

(RED, MAY BE 4 7 
INCORPORATED ° y 

IN TAIL-LIGHT} TAIL TURN INDICATORS, 


AMBER 12” - 30" APART 


is to rely on the cut-out or cut-out 
diode to isolate the battery and to 
wire any additional pole of the ignition 
switch to isolate all other wiring ex- 
cept, perhaps, to the lights. 


SERVICE 


BILL TURNBULL offers you 
service on Hi Fidelity equip- 
ment tape Recorders, Com- 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
All work guaranteed 


BILL TURNBULL 


11 ELLALONG ROAD, 
CREMORNE, N.S.W.. 90 4825 


THE SOUND EXPERTS 


449 KENT STREET, 


SYDNEY 


29-6475 
FOR SOUND SATISFACTION 


For the serious listener may we recommend the 
Peerless 15° 3-way speaker system. Comprising the 
following speakers: 15° Woofer, 84° midrange and 
four 24" Tweeters with constant impedance crossover 
unit. This system is from the Peerless Professional 
range, and allows an absolutely smooth response from 
25-18,000 Hz with a maximum power input of 40 watt 
RMS. Finished in superb hand rubbed enclosures this 
magnificent system is available at $500 complete set. 


A REMARKABLE NEW CONCEPT IN 
SYDNEY HI-Fl AND TAPE RECORDER CENTRE LOUDSPEAKER DESIGN 


For service on your tape recorder, Poly-Planar speakers are a radical breakthrough 
amplifier, turntable, mikes, etc., come with regard to physical size. Note—Model P20 
to the experts. All work is undertaken is 113° x 14-11/16" and only 1-7/16" deep. 
by professional engineers and is guaran- Constructed from Poly-styrene plastic and imper- 
teed for workmanship and for an vious to any weather conditions. Use indoors, 
honest price, Our modern workshop outdoors, in conventional enclosures, walls, ceil- 
and facilities together with friendly ings. etc., and enjoy a high fidelity response of 
service are at your disposal. 40-20,000 Hz with 10 watts RMS capacity. Here 
is the answer to your space problems. 


era<\ “io'wiit’ | RCS. PRINTED CIRCUITS |." Stati 


NOMINAL 200 with short 
S4w MAX For all R. and H., E.A., Mullard, Philips and other designs. | aerial and earth. 
iw . Clearly coded. White letters and numbers, easy assembly | Earpiece only. no 
ane service. polished and resined for easy soldering. With fesgy Wired 
H ueprint parts list ready to use ° 
12v. All Transistor SPECIALS: To your drawing — write for particulars and | 6660, $10. 


P.A. AMPLIFIER ONew Print ircui PartNo. Recent Designs Postage 20c. | [aan Bin, 


New Printed Circuits 
i 1 -it- 
Sans “Resoe Barts, (No. ae C. $58 | 3263 x 3 w. stereo 68/A8 Magnetic pre-amp $3 eed it Yourself 
15 ohm output. No. 591D .. .. $60 $2.80 Pre-amp 65.P10 $2.50 . ' 
© 500 ohm output 727 E & A wide band Prem-amp. 65-P12A 
area oare ‘sobs 28° | 708 Bre-smp” 67-P2 $2.50 Pre 65-P128°- > | saz‘ Domyosrset kit, $5. post 10 
A re-amp . . re-amp. “ o-it-yourse! it, » post ic. 
My Senge Norkggpane 2nd knot10.50 707 10W stereo. 67. P3 $2.50 | 593 Wired ready to operate, $6, post. 
POWER SUPPLY, No. 714 .. On APP. | 753 iow, amp 67, Az” Banh glue’ aunty @2.50 10¢: 
1 . . . . 
All dimensions: 612: w. x Stein h. x $2.50 Bic tuner EAG8-ST 


eNOS | 709! Pres 67.PS $2. $2.50 
MAGNETIC STEREO PRE-AMP Wits Sol al Hii, Veneta Mien. abies Tes DIAL KITS 
Scale gold with white letters. 


R.C.S. COMPLETE Size jin x 2iin 
DO-IT-YOURSELF KITS @ No. 459 to match 300 of 


Peak reception, low price. No ex- Price 

pensive test equipment. Everything @ No. 461 to match 200 ot ey 
COILS & IF’s 455 Ke cc cal Sinan akan °\) <i MI aaa am oe A ales 
Aer.. R.F. osc. and IF's . . . $1.70 ea. Portable car radio. identical to 640 

Ferrite Aer. . $2 above, plus extra switch and car coil 

No. 265 Universal Tne GSC Coil. $6 etc. No. 64 $46.0 

Postage 10c. Write for details and price. (Write for booklet “on 640 and 6a) NEW AUDIO AMPLIFIER 


Postage $1 
9 4 transistors. 


HI-Fl BROADCAST TUNER UNIT 12 of 1 watt 


Small size. cab- 
4 TRANSISTORS—HI SENSITIVITY inet 3in x Zin x 
R. F. mixer, |.F.. pwr., dectr. stages, adjustable aerial | lin plastic arnwiinkereaub 
coupling. Complete as illust.. wired and tested with 461 | Suitable crystal 
6% 1, knobs and switch pot. No. | P./up. inter } 0 man paiciee 
: i F . . Gombe kis of parse com. micro- 
. for above, No. . . Post- | phone radio, eens 
MULLARD 10 watt x 10 watt age $1. etc. (9 volt). 
atest PROTECTED Transistor. WHISTLE FILTER for above 
Frequency response 40cy. to 30Ke. | § STE FACIE fOr bove | DO-IT-YOURSELF KIT 665. $10 (Post 
Distortion (0 S°% treble, bass. boost and ; altered to 9. 10 or 11Kc). . | 10c). Wired ready for use, 6650 $11.50 
Compete kit of parts No. 480C $74.00 tee eae. Post 
Wired and tested No, 480D $79.00 : 
Write for details IMPROVED BATTERY SAVER KIT NEW TRANSISTOR PREAMP KIT 


MULLARD 12 transistor STEREO | 9 te) Sore? KOs Begaces, tragsigtor bat: SIZE 3 x 2 x Tin 2 rea. for Stereo. 


S watt x S watt amps 100. Hum-free cperation. Size 3'3in LOW IMP. Input 2 trans. 672C $6.50 

Distortion 0.5% ,, , Response 30cy. to a x 21zin w. x T3in h No 657. $6's0° Wired ready for use, 6720 $8 
post c) 3 ate 

Complete kit of parts No. 471C $78.50 PRE-AMP. POWER SUPPLY similar above HIGH IMP. silicon 3 tran. 682C $8 

Wired and tested. No 471D $83.50 | 12v, Sma. No. 657X, $7 (post. 10c) Wired ready for use. 680D .. .. $8 


Freight extra | HIGH IMP. sillicon 3 tran. 682C $8 
R C (ore ee 1 a as a ee ieee Wired ready for use, 6820 .. .. $9.50 


* RADIO PTY. LID., 651 FOREST ROAD, BEXLEY, W.S.W., 58-3491, 58-5385 EOSARS 105 TREN: | ERS: 190 BSEe: 
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700C. $29. Wired ready for use $31. 
Postage 30c. 


° 


The Service 


SOLID STATE SERVICING — IN PRACTICE 


fe) 


Last month | made a few comments about the advent of 
solid state devices into the servicing field, and the problems 
they present by reason of their circuit techniques and the 
physical construction, neither of which bear much resem- 
blance to the old valve socket and chassis device. 


As if to emphasise the point, a job 
which came to hand just after I had 
written those notes must surely estab- 
lish some kind of a record for curly 
faults in solid-state devices. In fact, it 
was more than a curly one; it was a 
double curly one. 


The set was a portable transistor 
radiogram, battery/mains powered, of 
obscure English make, and featuring a 
gramo—medium wave—long wave 
rotary switch. It was delivered to the 
shop by the lady who owned it, and, 
in reply to my usual question, she ex- 
plained that the radio position did not 
work—or, at least, this was the main 
fault. The radiogram didn’t work 
either, due, she suspected, to a faulty 
cartridge. Since she seldom used this 
part she hadn’t bothered about it until 
now, but supposed she might as well 
have it all fixed while it was in the 
shop. 

As with the old valve sets, a good 
place to start with any dead set is at 
the volume control. For one thing it is 
a part of the circuit which is easily 
recognised — doubly important when 
faced with the meaningless jumble of 
a printed wiring pattern — and for 
another, it divides the set roughly in 
half, thus indicating in which direction 
one should proceed to avoid wasted 
effort. 

And, as with valve sets, a finger, 
or finger extended with a screwdriver 
blade, is a convenient source of signal 
with which to make a preliminary test. 
True, the reaction in the speaker is 
unlikely to be as violent as it is in a 
valve circuit, but one can usually ex- 
pect a healthy blurp. Such was the case 
now, suggesting that everything from 
the volume control onward was func- 
tioning and that the fault lay some- 
where towards the aerial end. It also 
seemed to confirm the owner's sugges- 
tion that the radiogram fault was due 
to the cartridge. 


That much established, I turned to 
the IF section. Setting the signal 
generator to 455KHz I worked my way 
through the IF section as far as the 
mixer oscillator. As far as I could see, 
everything was normal so far. Moving 
to the base of the mixer, I reverted to 
the finger and screwdriver technique, 
which proved its effectiveness by pro- 
ducing loud signals from the speaker. 
The only snag was that there was quite 


a mixture, involving what appeared to 
be a couple of broadcast stations and 
a steady stream of Morse code. The 
effect was tunable, at least to the ex- 
tent that one could tune from one 
jumble of stations to another. 


Well, at least the oscillator was 
working, thereby confining the trouble 
to the extreme front end; aerial coil, 
switching circuits, etc. Still using the 
finger and screwdriver I traced the 
copper pattern along the board away 
from the transistor base, continuing to 
produce signals as I did so. All went 
well until I came to the end of the 
pattern and the circuit was taken over 
by a lug, which passed through a hole 
in the board. 

Picking up the trail on the other 
side of the board, I realised that the 
lug represented the moving arm of one 
section of the three-position switch, 
which selected the two tuning ranges 
or the radiogram function. The only 
snag was, the finger now seemed to 
have lost its magic. While it continued 
to work fine when I returned to the 
other side of the board, it had no 


effect when applied to the switch con- 
tact. 

At this point I had best explain the 
mechanical set-up. The switch wafer 
was stood off the wiring board by 
about half an inch, supported on 
spacers. In all but one respect it was 
a normal “Oak type” switch wafer, 
mounted with the lugs facing toward 
the board. The exception was the addi- 
tion of what might be termed an 
auxiliary lug, secured by the same 
rivet as held the main lug, but which 
was much longer and much thinner 
than the normal lug. In fact, it was thin 
enough to pass right through the wire 
anchoring hole in the normal lug, 
which it did as part of the normal 
assembly. 

I imagine this was simply a con- 
venient way of modifying a standard 
switch wafer to make it suitable for 
printed wiring boards. In any case, it 
was the long thin lug which passed 
through the board and was soldered to 
the copper pattern. 

Or, at least, that is how it appeared. 
Yet I could produce signals by touch- 
ing this lug on the copper side of the 
board, but absolutely nothing when I 
transferred the screwdriver blade to 
the same lug as it emerged from the 
opposite side. Yes, the lug was 
broken; and exactly midway through 
the board, where it was completely hid- 
den. A short length of wire replaced it 
very effectively and restored the set 
to normal operation. 


Now that the fault was pinpointed, 
the reason for the jumble of signals 
was evident. With no tuned circuits 
ahead of the mixer, the latter would 
respond equally well to at least two 
signals; one below the local oscillator 
frequency by 455KHz (the one nor- 
pone received) and one above the local 
oscillator frequency by 455KHz (nor- 
mally called the “second spot”). In 
addition, cross modulation and beating 
between signals could add to the 
jumble. 

Why had the lug broken? And why 
there? Your guess is aS good as mine. 
While the wafer could and did flex a 
little as the shaft was rotated, the 
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A LITTLE KIWI TOLD US... 


Remember the story your Ser- 
viceman told, back in July, 1966, 
about a portable tape-recorder and 
the job of fitting it with nickel- 
cadmium batteries in place of the 
“dry” lead-acid battery originally 
supplied? Well, here is an interest- 
ing sequel. 

Some time ago the New Zealand 
Broadcasting Corporation acquired 
a number of portable tape-recorders 
of the same type. For the first few 
months all went well, until staff 
members realised that playing times 
from the batteries were becoming 
shorter and shorter, Soon they had 
to be discarded altogether. Faced 
with the high price of replacement 
batteries, and considering the appar- 
ently short life which they would 
provide, those responsible decided 
that it would be cheaper to use 
ordinary “D” size dry cells. 


These were tried, but presented 


another problem. It was difficult to 
keep track of the amount of use 
any one set of cells had received 
and, therefore, to know when to 
discard them. Operators frequently 
claimed that they had used a new 
set of cells for only a few minutes, 
yet the next person to use the 
recorder would find himself stuck 
with a set of flat cells in the middle 
of an important recording. The al- 
ternative was to discard all cells 
which had received any use at all, 
but this was obviously wasteful, as 
well as having a high nuisance 
value. 

Finally someone drew their atten- 
tion to the above-mentioned Service- 
man article. Ags a result, all the 
recorders have now been fitted with 
nickel-cadmium cells, and every- 
body is very happy with the result. 

Well, glad to have been of ser- 
vice. 
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ELECTRONICS 


731 CENTRE ROAD 
EAST BENTLEIGH 3165 


Props. C. & B. RENER Phone 579-1519 


SLIMLINE ENCLOSURES TEAK OR WALNUT complete 
with speaker $39.50 


OHDEN 2 STATION INTERCOM with battery and S50ft wire $11.50 
6W PER CHANNEL TRANSISTORIZED AMPLIFIER .... $59.00 
10W PER CHANNEL TRANSISTORIZED AMPLIFIER .. $55.00 
HI-FI STEREO HEADPHONES 8 OHMS $9.75 
PONY TRANSCEIVERS CB16 $65.00 
TOYO DS 2-WAY SPEAKERS $35.00 
GLORIA EXTENSION SPEAKERS $6.95 
ONKYO CONCERT FAMILY STEREO SET $175.00 
LOCK DOWN CAR RADIO AERIAL LO3 


ALL YOUR REQUIREMENTS FOR SLEEP LEARNING 


PILLOW PHONES $4.95 
ENDLESS TAPES $9.50 
TIMERS $25.00 


NIKKA 14 TRANSISTOR 1 watt transceivers long range 
boost circuit buzzer call system 2 channel squelch control 
R.F. stage all metal construction with marine band crystals $185.00 


ELECTRONIC AND GENERAL MUSICAL INSTRUMENTS, 
GUITAR AMPLIFIERS, FUZZ BCXES, PEP BOXES, CRY BABIES, 
RE-VERB UNITS, ETC. 


Stocks include a large range of accessories and spare parts to suit elec- 
tronic home projects and amateurs requirements, Specialising in unusual 
and hard-to-get parts. 
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movement was almost insignificant. It 
alone could not have been responsible. 
I can only assume that the contact had 
been damaged, either when it was 
originally punched out of the sheet, or 
during subsequent assembly, to such 
an extent that it was already nearly 
severed. Assuming that such a defect 
had not been detected by the time it 
was assembled on the board, it would 
thereafter be hidden. Subsequently, the 
slight flexing of the wafer could have 
completed the break. 


Well, that was that. A tricky fault 
tracked down and cured. And in an 
unfamiliar set, too. I was feeling quite 
pleased with myself (who said solid 
state devices were hard to service? 
Etc.). 

It was approaching that time of the 
afternoon when I normally treat myself 
to a cup of brew, so what better time 
than now to relax for a few minutes. 
I left the set playing on the bench 
while I busied myself with teapot and 
associated equipment, then returned to 
the bench with the finished brew. 
While I sipped it I tuned over the 
band and satisfied myself that the set 
appeared to be behaving normally. It 
seemed that all I had to do was return 
it to the cabinet and that part of the 
job was done. 

_At that point I left the bench to 
rinse my cup, empty the teapot, and 
tidy things up generally. Imagine my 
reaction when I returned and found the 
set had gone completely dead. The first 
thing I checked was the main supply 
rail. Normally nine volts, it was now 
only a little above three, so it wasn’t 
surprising that the set was dead. No 
one could expect the oscillator to work 
at that voltage. 

Fortunately, the set was made in 
three sections; a tuner board, an audio 
board, and a power supply. This made 
it relatively easy to disconnect the tuner 
supply line from the audio board, leav- 
ing the audio board as the sole load 
on the power supply. The voltage re- 
mained substantially the same. But 
when I disconnected the audio board 
from the power supply, the voltage shot 
up again. So, was it a fault in the 
supply, or excessive current drawn by 
the audio board? 

Almost as I posed the question to 
myself, I became aware that the two 
output transistors were quite hot; cer- 
tainly hotter than they should have 
been. A voltage check across the com- 
mon emitter resistor suggested that the 
current they were drawing was much 
higher than it should be. 

The output stage appeared to be a 
conventional class B arrangement, em- 
ploying two older-type germanium 
transistors. These were fitted with flag 
type heat sinks, mounted in turn on the 
output transformer, one against each 
end, Thus the transformer was also a 
heat sink. In fact the transformer was 
also quite hot, but which way the heat 
was moving I had no way of knowing. 
Or, to put it another way, was there a 
fault in the transistor circuit, causing 
excessive current, overheated trans- 
istors, and a rise in transformer temp- 
erature? Or was there a fault causing a 
rise in transformer temperature, a rise 
in transistor temperature, and excessive 
transistor current as a result? 

Either way, it seemed that the trans- 
istors themselves were the least likely 
suspects, partly because this is a fairly 
natural asumption anyway and partly 


because both transistors were exhibiting 
the same symptom, suggesting that it 
was some factor common to both. I 
checked the driver transformer for both 
continuity and, more important, pos- 
sible leakage between primary and 
secondary. All was in order. I checked 
the bias resistors. All in order. I 
checked the output transformer for 
possible leakage from primary to frame 
or secondary winding. All in order. 
Which just about exhausted the likely 
possibilities, apart from the transistors 
themselves. 

Shorting the base of each one, in 
turn, to earth reduced the collector 
current slightly, though by different 
amounts. Apparently the current was 
still under the control of each base, 
so the transistor must be functioning, 
at least in a fashion. On the other 
hand, transistors seldom fail by half 
measures, it’s generally either “GO” or 
“NO GO.” Nevertheless, the symptoms 
were sufficiently unusual to prompt me 
to try a new set of output transistors. 
It was about all that was left to try. 


As I went to withdraw one trans- 
istor from its heat sink it came away 
with surprising ease — or, at least, 
part of it did. The transistor was an 
early type consisting of a glass bead, 
which contained the transistor proper, 
cemented inside a cylindrical metal can. 
It was the glass bead which had come 
away, leaving the metal can_ still 
secured in the heat sink. Very sus- 
picious by now, I tried the other one. 
It was exactly the same. 

Closer inspection showed that the 
cement which normally secures the 
glass bead inside the can had com- 
pletely disintegrated, leaving the bead 
floating with no proper bond to the 
can. In effect, the transistors no longer 
had any contact with their heat sink. 
Small wonder they were getting hot! 


It may have been possible to salvage 
the transistors by re-cementing the glass 
back into the can, but I felt it would 
be cheaper and more satisfactory to 
simply replace them. When I had done 
so, a long bench test confirmed that 
the fault was cured. 

But what a trap, If I had imagined 
that the faulty switch was a curly one, 
this one certainly topped it. And both 
in the one set, too. 

However, the real tag line came 
from the customer. When the job was 
finally completed and she took deliv- 
ery, I mentioned this additional fault, 
if only to justify the charge involved. 

“Oh yes,” came the off-hand reply, 
“it used to do that. But—”she hast- 
ened to reassure me — “it always came 
back on if I switched it off and let 
it cool down.” 

Apparently she regarded this as 2 
perfectly normal and reasonable state 
of affairs. She certainly hadn't thought 
it of sufficient importance to mention 
when she brought the set in for service. 

Ah well, that’s customers for you. 

And speaking of customers, here is a 
trio of stories taken from the P.M.G. 
technicians’ journal “Telegen,” which 
indicates that they, too, have their 
“service” troubles. Although published 
mainly for their humour, two quota- 
tions from them, “We have learned 
never to doubt the sincerity of any sub- 
scriber’s complaint,” and “The cus- 
tomer is always right,” are worthy of 
more serious consideration. 


Both point up the absolute necessity 
for complete communication between 
customer and serviceman; a fact-of-life 
I have been trying to hammer home in 
these columns for years. When this 
communication breaks down the result 
is almost always a poorly executed job, 
with disappointment, inconvenience and 
frustration for the customer. After you 
have enjoyed your laugh, give this some 
thought. Here are the stories: 

Some time ago in the Sydney metro- 
politan area, a fault was recorded to 
Complaints stating that each time the 
telephone was used a loud noise was 
heard coming from the ceiling. 

_ On investigation by the area techni- 
cian, no apparent technical fault was 
in evidence and the lead-in cable was 
completely underground and fed 
directly to the telephone instrument 
from under the floor, A number of 
test calls were made without any evid- 
ence of loud noises from any part of 
the house. The technician left after 
duly reporting: “No fault found.” 

The next day the same complaint 
was received and this time the area 
technician was accompanied by a 
senior technician, Once again a series 
of test calls were made and everything 
was again normal. The senior techni- 
cian then called Area Control and was 
engrossed in a rather long discussion 
on the pros and cons of “abstract 
telephony,” when suddenly a tremen- 
dous noise erupted from the general 
area of the céiling. 

Although shaken, the area technician 
had the presence of mind to dash 
outside and the solution to the pro- 
blem was there for all to see. Our 
lessor’s neighbour was in the process 
of hurling a second missile (half a 
house brick) on to the tile roof. It 
turned out that the two houses were 
on the same duplex telephone circuit 
and the “B” party expressed his dis- 
pleasure on not being able to use his 
phone by the rather drastic method of 
signalling with “bangs.” 

To the amazement of both officers, 
a rather large area of the tile roof on 
one side of the house was damaged 
and the eta sagged with a col- 
lection of half house bricks, and yet 
the lessee (an old lady) seemed quite 
unaware Of this situation. 

The problem was quickly remedied 
by making each service exclusive and 
the technician, who was young and 
agile, cleared the guttering of the half 
louse bricks. We have no idea how 
the problem of compensation for roof 
tile damage was resolved, nor have 
we any idea of the final coding on 
the second fault docket; but we have 
learnt never to doubt the sincerity of 
any subscriber’s complaint in the 
future. 

* * * 


“Once upon a time” a T.LT. (techni- 
cian-in-training), working in the ex- 
change in a highclass residential area, 
was employed on the job that T.1.T.s 
seemed to get all to themselves, doing 
the “perms” (permanent loops; or, in 
layman’s language, a receiver left off 
the hook). One number used to turn 
up quite regularly and when_ tested 
gave every indication of having the 
receiver off. 

Application of the howler (a device 
to produce a loud audible tone in the 
subscriber’s receiver) produced a most 
unusual result. If one pressed the head 
receiver hard against the ear, listening 


for voices about the house, a shattered 
ear drum could well result, because a 
loud crash always followed faint voices. 

Several visits by the “faultie” re- 
sulted in N.LA.s (nobody in atten- 
dance) until quite late one day, the 
door was opened by an elderly gentle- 
man, who promised that the trouble 
would cease. 

Further contact with the same gentle- 
man after still further “perms” revealed 
that his even more elderly sister (who 
was not all that she used to be men- 
tally) was in the habit of leaving the 
receiver off, then responding to the 
howler by standing well clear of the 
swinging hand converser, muttering. 
then striking it with the broom! 

Just how do you cope with a fault 
like this? n ‘ 


The well-known adage, “the custo- 
mer is always right” may not always 
be true, but on this occasion, after 
much doubting, the customer was right 
much to our embarrassment. 

Several faults were reported on a 
new service by an elderly lady who 
complained that the new telephone 
“hurt her knees.” These were treated in 
the obvious way by either the “com- 
plaints” operator or the test desk 
technician. 

However, one day a real Sherlock 
Holmes was on the desk, and he 
arranged for a visit by the area techni- 
cian, How embarrassing for him. A 
new man on subs. installation had only 
installed handsets before, and this was 
his first wall telephone. Yes, you 
guessed right, installed on the skirting 
board! The old lady’s knees soon re- 
covered. a 


OFFERS 
REQUIRED 


Ay 3000 units 6 volt 
D.C. Distler Motors. 


Can be successfully oper- 
ated on 12 volt D.C. 


Imported from Germany 
for use with record 
players. 


Any reasonable offer con- 


sidered. Sample units 
$1.00 each to private en- 
quirers. Free to registered 
companies. 


JOLYON INDUSTRIES 
PTY. LTD. 


25 McRAE PLACE, 
TURRAMURRA, 
N.S.W. 2074 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — ly 
TRANSISTOR AND VALVE TYPES. 


3-BAND DOUBLE CHANGE 


RECEIVER, 5-BAND DSB TX, 


NOV., 1965 


4-CHANNEL AUDIO-MIXER, 
FEB., 1966-1967. 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 38. Additive Frequency | 78. 2KW Automatic Light | 114. Playmaster Unit 3. 159. Transistor—# chan- 
1. 5" Wide Range Meter (Less Crystals) Dimmer 115. Playmaster Unit 4. el. 
C.R.O, 39. A.F. Tone Burst Gen- 79. 4KW Automatic Light | 116. Playmaster Twin 10. | 160. Valve—4 channel, 
2. 3° Fully Callbrated erator | Dimmer. 117. Playmaster 101 TUNER UNIT! 
C.R.O. R. F. INSTRUMENTS | os eae ees RON) og Puseee $08 Teh. playmasier — Unit 
3. Audi wR. Saat : . Playmaster le 
Pi Audio: ¢ BOs 40. 6 Band service oscli- | 81. Model Train Control! (Trans.). 162. : pease No. 11, 
5, 1968 x" Audio lator pate W/Simulated | 119. Playmaster 113 163. Playmaster No. 114. 
CRO. 41, Transistorised wave | 5 Werte ap stadel'| 12 Uieey 164. Philips Miniwatt. 
6. CRO. Electronic | go CS adaptor | 82: Blah Power, , Model | 120. Flaymaster ‘113 165. Mullard Wide Band 
. G.D.0. ay w 
7: CRO. Wide Bana} 43. Transistorised service Simulated Inertia, 121, Playmaster 118 166. Transistor — Long 
Preamiitier. oscillator TACHOMETER UNITS Valve. Range. 
MULTIMETERS AND 44. aimale Signal Injec- 83. 6 or ia volt stan-|P.A. & GUITAR UNITS| TAPE. AMPLIFIER UNITS 
VIVM'S 45. Wide Range G.D.O 84. 6 or 12 voit Mullard | 122: 20. Ware! sStandars bak — Tene re 
‘ ; ohm /volt i i i 5° r 
5 Protected Multimeter ae Tere aes lena! 85. or 12 volt with 125. tA Watt Standard ba Monee 19 
. E ohm/voit | 47. T | —_— : = a 
poe Multimeter eiitator, tine, EAE 86. Lo el Le Owell 124. en Watt Standard vee: Paymaster me 
10. Protected 0.C. Mul- 4h. Transistor “tase” o> vice Stations, 88 | 125. 100 Watt Standard 139; Paymaster 10 
meter clillator, TRANSISTOR IGNITION “Ad 
+, 126 st rep eo P.A. AMP. aptor. 
He Pe a aamty a ae so. planet a eo and 87. & or Kz volt RO-FO Vado. 3 Watt Guitar. 172. mgy master 119 Tape 
BK ) s oil | 28. 8 Watt uitar. ‘ 
Transistorised | Milli: | MisCELLANEOUS 88. (Special Ignition | 129. 35 Watt Gultar. 173. Transistor VOX. 
14. Noise Distortion Mil. | 'NSTRUMENT KITS Coil.) 130. SQ Watt Guitar. Tada. Tape, actuated Relay: 
Ilvoltmeter 51. Transistor Tester 89. 6 or 12 volt Kit) 13%. 7 Watt Guitar CEIV ERS AMATEUR: 
15. VTVM 52. Valve and Transistor Panislen Transformer (Trans.). 17 HE and VHE. 
16. 1966 VTVM 5% Tester 00. AYRE ceive voit | 132" glaymaster 102 ‘tae 
4 = uita : 
+3: pee ete aun ia SS. Electronic Stetho- meter-Exp Scale. 133. Playmaster 103 176) Eremadyne: 4: (RE 
Resistors 54. M CONVERTER ulter, ‘ 
18. SSeS UTvM probes | S58: Electronic pistor | 91 DE-DE. eonverters= VS4:, Blaymaster. 136 17 SCR ag ruaee, 
6ALS Diode Probe 56 eapnee 92. 40 Watt Unit (poc- | 135. Playmaster 117 179. Deltahet RX 
BRIDGES . Geiger Counter Trans- DC) Converter Trans- Guitar 60w. 180. 3-Band Double 
19. R.C. Bridge istor Istor. 136. Guitar Fuzz Box. Change Superhet RX 
20. 1966 RC. bridge 57. Light Beam Relay | 93. 40 Watt Unit (DC- | STEREOGRAM UNITS alae i oak ees lal 
21. 1968 , bridge 58. alten Unit DC) Converter 12V | 137. Playmaster 106. 182 ‘\mrercemtor a Semi 
and Signal. ‘Injector. 59. Transistor Alarm. Anputs 138. Playmaster 107. “ Communication RX 
SIGNAL GENERATOR 60. Electronic Switch 94. 70 Watt Unit (DOC- | 139. Playmaster 108. 183. 1967 All Wave 5. 
AND OSCILLATOR ty | 61. Photo Timer, OC) Converter 12V | CONTROL UNITS 184. 1967 All Wave 6. 
STRUMENTS 62. Direct Reading Im-| 95. 100 Watt Unit (Dc- | 140: Playmaster No. 185. 1967 All Wave 7. 
22. Sweep and = Marker 6 edance Meter. DC) Converter 12V Mono. RECEIVERS 
ae Generator 3. Piectronis Anomo- Input. 141, Flaymaster No. 10 se NEPAL PURE OSE: 
» S- an 36 MH ’ e no. . r ar 
Sweep Generator - St aes Indicator. aos be) ‘Eovertac OS 142. Playmaster 104 Radlo. 
24, Sillcon Diode Nolse - Simple Proximity Re- Input, Stereo 187. Transporta 7 (with 
ais Generator 66 iy Wirlng 97. 225 Watt Unit (DC- 145. Playmaster M2 188 Oiitie Genenat” 1961 
. Sill fs n ereo r ; 
: Berean Sweep ay Locator nn Hae Converter 24V | 144. Blaymaster 120 189. 3.Band 8 Transistor 
6. P : n eter, ereo 
27) PRttcrn. Generator 68. Electronic Metroncme, | HIGH FIDELITY AMPLI-| 145. Mullard 2 Valve 190. 3Band 2 RX with 
Transistorised BATTERY CHARGERS 5 MONG UUNITS Mono. yor. seeker 
28. Wide Range Pulse | 69. Universal Charger 6V| 98. HI-FI 3. 146. Mullard 3 Valve | 193. 3-Band 3 RX (AC) 
Generator at 5A-12V 3.54. 99. Mullard 3.3. 147 Mono. 193. Versatile. re] Volar 
AUDIO 70. 1 Amp Charger 6 or 100. Mullard 5-10 Single » Eiles Miniwate aoa Sarsatie: Mantel set: 
INSTRUMENTS eaeGraeen the 101. Piltisra 5-10 Two] 148. Wireless World 3. 
29. 1960 Audio Oscila- | SUPMCiES POWER Units. Systems — Stereo. 195. ABCs 3 Receiver 
50. {aes Gi 71, Transistor 9V Regu. | '°?- faullard aks PREAMPEIRIER. UNITS 196. Yes? All Wave 2 
+ $862 High hector. | "lated, Supply—1-9V | y03. transistor — 201 143: Transistor steres; | 196. FETS. Tee 
. Transi ereo. «. FET. 33: 
31, Crystal Locked Stand- | 72. Transistor Fully Pro- | 104. Transistor — 60 | 151- Transistor Silicon | | TRANSMITTERS 
32. Electronic Tuning at S00 MA. 152. Transi 99) iat (sews. 
Standard (Less | 73. Transistor Fully Pro- STEREO. UNITS, - NManoe FET. | 200. Saas MNS (TX) 
33. Transistorised Audio Meters) mY (ess | 106. Mullard—3-3. 183. Transistor DYN MIC] 29, {4Q"Mus rx (7sw) 
scillator (Inc. Square | 74. 1966 H.T. Regulated » Mullard—10-10 154. Transisto 202. 144 MH3 TX (18W) 
Wave and Meter Fac- Supply—180-270V at 108s Tare — S88 fanglstor “ON: PHC 203. 144 MHS SSB (TX) 
34, Direct Reading A.F.| 75. 1966 THT. Regulated | 109. Mullard—10-10 ISS. Playmastes /VAS——FEX \-20s. Baste: 3-Band. TX 
Meter Supply (Less Meters). {Trans.) 186. ‘Plasmant 206. 5-Band SSB YX. 
35. Square Wave Gener- | yVOLTAG 110 Fhilips——Twin 10 ~ A eymaster 118 — 1/307: SsB Tx Complete. 
ator CLOHZ IME | LOSTAGE/ CURRENT 111. Wireless World 20-| ye Magnetic. 208. SSB TX Less Crvs- 
36. Transistor ‘Audio ONT ROL ents 20 (Trans.). . Sound Projector Pre- ta 
7. Rosie eres *Gnie Soe | ee MIXER UNITS 209. $88 TX Less Mech 
é itive . aR 
Rete Frequency 77. Vari-Tach Motor | 113. Playmaster Standard | 158, Transistor—4 chan- | 210, puter: Crystal nd 
Speed Controller. | 2 s y: $s a 
-2. nel. Mech. Filter. 
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I Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
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tronics, ete. 


1966 V.T.V.M. (Feb.) 


1966 


3in’ =C.R.O. 


(MAY) 


_ 
on any 
* “*% 


ineal 


REGULATED POWER SUPPLY 
1966 (June) 


TRANSISTOR AUDIO OSCILLATOR 
1965 (Sept.) 


~ ‘TRANSISTOR M., M.. /VOLT METER 
1965 (January) 


SENIOR TACHO and DWELL 
TESTER, 


(inc. sq wave). 1964 (October) 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


PLAYMASTER 116-40 watt  &LECTRONICS Australia, June, 1967 

COMPLETE KIT FOR AMPLIFIER... Only $93.80 
PLAYMASTER 117-60 watt [ELECTRONICS Australia, July, 1967 
COMPLETE KIT FOR AMPLIFIER... Only $102.45 


PLAYMASTER 106 
STEREO AMPLIFIER with 
IN-BUILT TUNER, 


PLAYMASTER 110 
TAPE AMPLIFIER 
ELECTRONICS (Aust.), 
March-April, 1965 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 
R.T.V. and H. March 1962 

FULL KIT: 


PLAYMASTER 113 
March, 1966 


PLAYMASTER 111 
WIDEBAND TUNER, 
(October, 1965) 


PLAYMASTER 112 
December, 1965 


Phone 63-3596 (SALES) Phone 63-3596 


63-5973 E D. & E PTY. LTD. 63-5973 
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Stop grinding the Hi from the Fi 
by replacing your stylus now! 


eee El J grw wes 
NOW IN AUSTRALIA turer o needles, pick-up 
FROM U.S.A. oe 


e Every Astatic replacement stylus needle is precision engineered using Your local ASTATIC dealer will be pleased to examine your stylus .. . 
only diamonds or sapphires ground and polished to exacting standards. it's a free service! Write now for the name of your nearest retailer, or 

e@ Each tip is examined under an exclusive ‘‘Shadowgraph” enlarger for post the stylus direct to the Astatic Agents, Green Corporation Ltd., 
perfect symmetry and alignment, which means your records will last enclosing 10c in stamps for return postage of the stylus. A FREE inspec- 
longer and play with the highest possible fidelity. tion will be promptly made with a full report as to its condition. 

e Every stylus is factory fresh, packed in a sealed container which has 


full instructions for fitting the new stylus in your pick-up cartridge. 
@ Every stylus needle is guaranteed against defects in material and 
workmanship. If proved faulty it will be replaced free of charge. The DIAMOND 
Astatic range has been hand-crafted for over 40 years with the 
precision of Swiss watchmakers. \l7 
Genuine U.S.A.-made Astatic quality styli cost no more than other y 


products made from inferior materials and without any guarantee. 


Cut out and post now 


GREEN CORPORATION LTD., 
88 King Street, Sydney 2000. 


Please quote me on a new [) Diamond (1) Sapphire 

stylus for 

pick-up installed in a 

O Please examine enclosed* stylus FREE of charge gi OVER 


and advise on its condition. | enclose 10c in stamps 
for return postage and packing 
*(Tape stylus to a card to protect it) 


Name 
Address 


Postcode 


GN 41 
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Television pictures from an LP record 


For almost as long as one can remember, inventors and 

promoters have been speculating about the possibility 

of recording moving pictures on gramo. discs, along with 

the accompanying sound. A unit exhibited at the last Audio 

Engineering Society convention in the U.S.A. comes about 

as close to the objective as we are likely to get in the for- 
seeable future. 


Through the years, there have been 
reports that this firm or that firm were 
about to release “moving picture” 
records but, in fact, they have never 
materialised. Some of the reports have 
been triggered off by over-optimistic 
“inventors”; others have been initiated 
by non-technical writers who have 
failed to appreciate the essential differ- 
ence between a series of still pictures 
and an effective continuous-motion 
presentation. 

The basic problem is that recording 
systems — or transmission circuits — 
which provide a bandwidth economical 
and appropriate for audio information 
are substantially limited to an “audio” 
bandwidth, at most 20KHz. But, to 
record, transmit or reproduce reason- 
able quality, continuous - motion 
pictures electronically requires a band- 
width of at least 2MHz, a disparity of 
at least 100:1. 


A tremendous amount of research 
has gone into “redundancy” and other 
techniques aimed at reducing the band- 
width necessary to cope electronically 
with moving pictures, but the tech- 
niques involved are both complex and 
costly. The alternatives are: (1) To 
reproduce enough pictures for 
continuous motion, but with unaccept- 
ably poor qualitv. or (2) To present 
pictures of good definition but at such 
a rate that they cannot sustain a visual 
impression of motion, being rather a 
sequence of “stills.” 


The last approach has been the one 
which has received most attention from 
pictures-on-record enthusiasts and is 
the one which has given rise to most 
of the over-optimistic or false reports 
referred to earlier. It is also the 
approach which forms the basis of 
the Phonovid = svstem exhibited 
recently at the A.E.S. convention and 
developed, apparently, by Westing- 
house engineers. 

An excellent report on the system 
appears in “Audio” for June, 1968, 
by Edward Tatnall Canbv. What fol- 
lows is a slightly abbreviated version 
of Canby’s remarks: 

The reason Phonovid interested me 
was that its visible product is an L.P. 
record, Not a special one, but a very 
ordinary, completely standard, com- 


mercially pressable L.P. Ignoring the 
label, you couldn’t tell it from a couple 
of billion others. It comes out of a 
standard pressing plant, cut with all 
the others on standard cutting heads, 
off standard recorded tapes. It plays 
on the usual good-quality L.P. playing 
equipment, without any special differ- 
entiation—ordinary motors, cartridges, 
styli. All quite routine. 

But what “plays” from this L.P. 
record, with a bit of extra circuitry 
hooked into the system, is pictures, 
Plus a sound track, in sync. 

Put the record on an ordinary L.P. 
player with this system, lower your 
ordinary stylus into the wholly stan- 
dard groove, and you get a long, 
measured succession of still pictures in 
black and white on the face of a TV 
set connected to the system. Up to 
400 “slides,” to use the nearest conven- 
tional terminology, projected neatly 
one after another from the L.P. record 
with time to look at each one and 
listen to the accompanying sound. 


And, you may hook in as many TV 
sets as you want. That might be quite 
a number if, say, you were a school 
system. Or a business with a host of 
audio-visual messages to get over to 
a great many people. Or a specialised 
training course, mass-production type. 

In other words, here is a complete 
built-in lecture on an L.P. record — 
the lecture itself, the audible message, 
plus copious quantities of pictures, 
each one “frozen” on the screen long 
enough to look at, as the sound track 
does the describing. Good TV stills, 
too. I saw them on multiple rows of 
TV viewers down the sides of an audi- 
torium. They seemed to me to be just 
as clean, just as steady and sharp and 
undistorted, as any normal black-and- 
white TV images you're likely to 
achieve on standard commercial sets, 
either broadcast or closed-circuit. 

All this off a totally standard L.P.! 

The actual recording system (I'll get 
to it) is not really the vital point. The 
L.P. record itself came first, and deter- 
mined the parameters. Plus the stand- 
ard TV screen. Anyone who knows 
TV and cathode-ray technology can 
figure out how you might derive pic- 
tures from a disc groove. Nothing 
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revolutionary at all except, in Phon- 
ovid, the specific choice of working 
parameters. What matters, you see, is 
the medium. 


The L.P. record is one of the simp- 


lest, the cheapest existing vehicle for 
mass-scale information that we now 
have. And it’s available. 

And the same with the associated 
TV. Standard stuff. Though TV isn’t 
exactly cheap or inherently simple, it 
is also very definitely available. It 
exists. It is widespread and its presence 
is increasing everywhere, and most 
especially in the very places—schools, 
industrial training centres, sales meet- 
ings, etc—where this Phonovid system 
might be most useful. 


With standard equipment at either 
end, Phonovid is off to a flying start. 
All you need is the middle circuitry— 
the minimum that can be added to 
operate within the standard parameters 
at the two ends. That was the experi- 
mental project. 

Ah, how about all those “limita- 
tions’? There are plenty, if you insist 
on looking at it that way. But in this 
sort of fun-and-games project you 
start at the far end and work back- 
wards. 

Phonovid is quite unlike, say C.B.S.’s 
new E.V.R. (Electronic Video Record- 
ing), which introduces its cannily de- 
signed new equipment to meet very 
different basic parameters—a maxi- 
mum compactness of information con- 
tent on a much more demanding scale, 
recorded TV in full motion and in 
colour. Phonovid’s L.P. disc contains 
no TV motion. No colour. Just pic- 
tures. And sound. 


As it has worked out, Phonovid pro- 
jects slowly. Much too slowly for 
direct continuity. It gives you, as the 
L.P. record plays, a good TV picture 
every six seconds (though you may 
hook them together for longer shots. 
when desired). And so you see what we 
have. This is a system technically 
related to the close-spaced moon shots 
we all saw. Successive views, each a 
still picture, each advanced in ‘“mo- 
tion” over the previous one. But those 
were more rapidly projected. At a six- 
second spacing even that sort of semi- 
motion is out of the question. 


Why stills only? To “move” a TV 
image you need a very wide bandwidth, 
as the videotape people know only too 
well. To get TV in motion on to tape 
you must resort to all sorts of inher- 
ently complex mechanisms providing 
in one way or another the high tape- 
to-head speed that is essential. 


Your L.P. record has a hopelessly 
limited bandwidth from the moving 
TV viewpoint. But given a bit of time, 
you discover things aren’t so bad. All 
you have to do is to scan your picture 
more slowly. Much more slowly. And 
store up the information as you go 
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can you afford 
to bu anything 
less than Siitsul2 


SOLIO: STATE 
MODEL 2000 


. 


FM 


AM a 


ere Cer ee 


@ o fs ne} TER FRTER (2 : <a 


Twelve months from now you will have forgotton precisely how much you paid for your Sansui 
Amplifier. Price will have become irrelevant. The only important factor in your mind will be how 
satisfied you are — how glad you paid that little bit more for the first class workmanship that 
has been put into your Sansui. 


On the other hand, if you bought something that was a ‘‘bargain’”’ and maybe only bought it be- 
cause it was cheap, you will most likely regret it for ages. Measure it this way: Over a ten year 
period of enjoyment and complete satisfaction with your amplifier, is it worth jeopardizing all this 


to save a few dollars? 
TT. 
Tee 6 6 6 6 8 rr | 


ten models to choose from 
. and appearance wise they look what they are . . . top performance combined 


BSS ANSI 


Imported direct from Japan by: Magnecord International Pty. Ltd., Chapman House, 210 Clarence 
St., Sydney 2000. Tokyo Office: Tokyo Ginza Building 5-6 Chome, Ginza. Tokyo. 
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along, until you want to use it. A 
memory device. 

When each picture is complete, it is 
presented on the TV screen, all at once 
(as the eye sees it). Meanwhile, behind 
the electronic scene, another picture is 
being slowly drawn by the scanning 
beam, actuated by the record groove. 
Takes that full six seconds to do it. 

How do you store up picture info.? 
Via one of those tricky memory-type 
storage tubes. Phonovid uses two tubes, 
one to collect the slow playback info. 
and the other to accept the complete 
fast-scanned image when the first tube 
is ready. 

There’s a slight degradation, I gather, 
as this transfer system operates. But 
it isn’t of serious proportions. “No 
problem,” the engineers said at the 
demo. And that’s the way it looked to 
me. Surprisingly clear. steady pictures. 
Sharp enough to read print and dia- 
grams of considerable complexity. 

Let me be slightly more specific, as 
per the notes I took at the time. The 
basic nominal bandwidth for the pic- 
ture is, if my handwriting is correct, 
10KHz, operating via a_ reconstituted 
sideband, laid out from 5KHz upwards 
on the LP record. The sound track 
uses the lower portion of the spectrum. 
Not exactly hi-fi sound—but I found it 
a lot better than the usual dreadful 
sound track we hear via normal 16mm. 
sound film. 


Actually (my notes say), the system 
goes a bit wider in practice, up as high 
as 184KHz, giving a maximum band- 
width for the picture of some 13-plus 
KHz. That little extra probably helps. 
Given that much bandwidth, and the 
standard LP playing speed and play- 
back equipment, you can come up with 
a good picture at the six-second rate. 

The whole thing plays as long as a 
normal LP plays—which is a_ long 
time. Maximum is, perhaps, 30 minutes 
a side. 

Now—for some urgent questions. 

What happens when you take the 
phono stylus out of the groove in mid- 
play. Really zany! The last picture just 
stays on the screen. 

When you put your stylus back in 
the groove, things start going again, 
though there may briefly be a split 
image, half of one picture and half of 
another. (Not more than the six sec- 
onds maximum, of course.) A very odd 
effect! You can stop anywhere and 
hold. 

The sound track, of course, reacts 
exactly as on a normal LP record. The 
voice stops then starts in the middle 
of a word. But the picture “hangs 
over.” 

Now for the big one—how about 
mechanical distortions due to the 
record and stylus? What do you see 
when there is LP surface noise? Hiss, 
pops, cracks, clicks? And, even worse, 
what about wows, warps, ripples, off- 
centre grooving? There really ought to 
be unbearable degradation, yes? All 
sorts of snow, flashings, picture distor- 
tions, all the horrid TV “static” effects? 
An LP record, strictly mass produced, 
isn't that “clean.” And, remember, no 
special treatment. 

The engineers had this figured out 
from the word go, They thought ahead, 
and solved the problem. So ingenious. 
Frequency modulation. An FM signal 
on the disc, containing the picture info. 

There are minor distortion effects, to 
be sure. But not as you might have 
expected. Some wobbly lines. And 


brightness may vary across the picture 
im extreme cases. But it takes a large 
amount of plain, blatant record wow 
to produce any serious distortion at all. 
Surface imperfections do not play back 
as they would in a straight “pitch for 
pitch” recording. FM treats them as 
Static. Indeed, the system is quite 
astonishingly efficient, I'd say. It seems 
almost immune to distortion. The rec- 
ord plays its pictures as smooth as 
silk. And that is a very big favourable 
factor in potential mass-produced 
cheapness. 

Why use disc at all—why not tape? 
Aha—back to the first premise. Tape 
is too limited in the sense of a mass- 
produced and widely-distributed med- 
ium. Tape, too, is clumsier and less 
convenient in a dozen crucial ways. 
All the old factors operate, those that 
have kept the disc alive and supreme 
all these years, in spite of tape. 

But wouldn't tape produce a better 
picture? It could — of course. Given 
changed parameters. But since, via the 
frequency-modulated Phonovid system, 
most of the mechanical disc crudities 
are by-passed in the reproduction, the 
engineers say that within desirable 
parameters the LP record has no 
trouble equalling tape quality. 

Finally, how about those over-all 
limitations? Motion is out as we know, 
and not even considered in Phonovid. 
But what of colour? Colour would be 
enormously helpful, in the very places 
where Phonovid might be most useful. 
Projected slides and film strips, after 
all, do provide colour as well as black 
and white. 

Well, lots of things might be useful. 
Like optical sharpness equal to that 
of an optically projected picture. TV 
doesn’t have it, in any shape. 

You can’t have everything. No 
system does. Better sound might be 
nice, but the Phonovid sound is already 
superior to most 16mm _ sound, and 
it is easily intelligible on speech, O.K. 
for background accompanying music, 
too. Stereo, in this situation, would be 
a frill, but not an important factor. 

As for colour, it might be managed 
(the engineers suggested) by two chan- 
nels of info; but they had not gone 
into this possibility. Cross talk on the 
stereo disc would present serious prob- 
lems, they said, for one thing. 

I'll have to admit that the lack of 
colour does seem to me the only really 
vital limitation in the Phonovid set-up. 
Here’s where Sony’s “magnetic” disc 
pulls ahead. The record-shaped video 
disc announced by Sony back in 1966 
was reported to play colour still pic- 
tures on TV. In addition, the video 
disc can be recorded upon. This video 
concept requires an altogether different 
disc and playback/record machine, 
unlike the Phonovid. 

Then there are video tape recorders. 
Why settle for “stills’ when you can 
have motion pictures, in colour or 
black and white? It’s just that these 
devices require, like the Sony video 
disc, a new basic machine, compared 
to the familiar record turntable and 
LP record. So let’s wait and see if this 
particular project ever gets out of the 
labs and cn to the turntable. I myself 
think that Phonovid has something, 
even in face of all the complex com- 
petition in the picture world, due to 
its mass-produced simplicity, plus the 


fact that I've already got a record 
turntable, am partial to using the 
medium of record discs, and own a 
TV set! | 


Mk. Il “Delica” 


GRID DIP 
METER 


Incorporating important new fea- 
tures by Japan’s Leading Elec- 
tronic Instrument Manufacturer. 
A compact unit (Jin x 2iin x 
23in), ideally suited to Amateur 
or Commercial Servicemen’s _re- 
quirements, the Delica offers 
these features:— 
* CONTINUOUS COVERAGE 
FROM 1.3 Mc’s TO 150 Me s 
In 5 RANGES. 
* INDIVIDUALLY CALI- 
BRATED TO .1 of 1 pe. 
ACCURACY. 
Has dial space for two addi- 
tional bands. 
1,000 cycle 
switch. 
Jack provided for monitoring. 
3in dial for easy reading. 
3hin x in coils for access to 
“hard-to-get” areas. 
Instruction manual (12  fools- 
cap pages) provided, giving 
valuable data on grid-dipping. 
* Self-contained transformer to 
operate from 240V A.C. cur- 
rent. 
(Spare coils available at $1 each.) 


Now Priced, including Sales Tax 


$42.00 post free 


SMITH SONS 


_ AND REES 


30-32 Wentworth Avenue, or 
G.P.O. Box 5038, Sydney, 
NSW. Phone 20956. 


modulation — by 
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LEAK 


The first name in high fidelity! 


The choice of connoisseurs From the House of Leak, two 
speakers with a fine pedigree 


throughout the world is to obtain the highest quality | the combination of talented 
performance and individual craftsmanship. ee aan he ec 
— ness. 
: These two beauties are 
m7 A i capable of reproducing any 
Hi ie sound fed into them 
| t faithfully and to perfection. 
The secret is the light and 
rigid cones, constructed from 
two skins of aluminium 
separated by expanded poly- 
styrene. 
Pave yay These’ rigid piston-action 
| he] cones give asmooth response 
fen] over the entire audio fre- 
quency range and are totally 
free from mechanical breakup 
and associated distortion. 
The award winning enclosure 
for the Leak Sandwich em- 
sass Xiah Mandi ploys the most sophisticated 
Leak Sandwich Mk. II Speaker System $99.00 techniques, : providing pxl- 
Speaker System $139.00 mum acoustic conditions. 
The cabinets are designed to 
blend harmoniously into any 
room setting, and are avail- 
able in teak, walnut or 
mahogany. 
For those with limited space 
Leak have developed the 
Leak ‘Stereo 30’ Amplifier $198.00 Mini-Sandwich Loudspeaker, 
which is manufactured to the 


same exacting standards as 
(i EA its big brother. 
The Stereo 30 Amplifier: All 


H. J. LEAK (AUST.) PTY. LTD. transistor, with an output of 


P.O. BOX 14, FRENCH'S FOREST, N.S.W. 2086. UG te 78 watts ‘Per Snehral, 


FACTORY: 1 CAMPBELL PARADE, MANLY VALE, N.S.W. TELEPHONE: 94 4902. live is without oer oe bs 
CABLES: LECTRON, SYDNEY. est proven amplifier on the 
market today. 


Hit 


Ha 


i 


es 
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NEW INSTRUMENT SIMPLIFIES 
ACOUSTIC MEASUREMENTS 


Acoustic measurements that often took hours or even days 

to complete can now be performed in a matter of minutes 

with the help of a new audio range spectrum analyser an- 
nounced by Hewlett-Packard. 


Unlike other audio analysers, which 
measure signal frequency components 
one at a time, the new HP Model 
8054A Real-Time Audio Spectrum 
Analyser looks at twenty-four 1/3- 
octave frequency bands _ simultane- 
ously and writes out a spectrum in 
less than 30 milliseconds. 

Here’s how it works: there «are 24 
filters connected in parallel at the 
input. Each filter has a detector that 
determines the amplitude of signal 
components in that channel. An 
electronic switch sequentially samples 
the detector outputs in synchronism 
with a CRT sweep to derive a CRT 
display of amplitude vs frequency. The 
speed of scanning (ImS per channel) 
presents the data virtually in real time. 
A slower scanning rate is used to 
derive analog output voltages for an 
X-Y recorder. 

A built-in analog-to-digital converter 
can be switched to any detector output 
to obtain a digital indication, which 
is supplied to a rear-panel connector 
and also to a built-in digital display. 
Sequential switching of the analog-to- 
digital converter to all channels may 
be performed automatically by a built- 
in scanner or in any order by remote 
control, 

Front-panel pushbuttons select one 
channel at a time so the signal level 
in any frequency band can be read 
on the digital display with 0.1dB 
resolution. The CRT trace is brighten- 
ed to show the location of the selected 
channel on the spectrum. 

The data is thus available visually 
in engineering units (dB) Or as a 
spectrum displayed on the CRT; it is 
available as analog voltages for trac- 
ing the spectrum on an X-Y 
recorder, and it is available as BCD 
digital information (fevel and channel 
identification) for digital recording or 
computer prOcessing. 

Because the analyser responds 
immediately to changes in the input 
signal, design adjustments affecting the 
signal can be evaluated without 
delay. The new analyser can also retain 
the spectra of impulsive sounds on 
display for analysis (capacitors at each 
detector output can be switched to 
capture a transient spectrum for re- 
peated: readout). Thus, one-shot 
phenomena can be analysed instantly 
without resort to recorded tape loops. 

Of particular importance, the digital 
representation Of level and channel 
identity can be fed directly to a com- 
tape recorder, etc. The analyser itself 
uter, a digital recorder, a magnetic 
tai flat response, making it possible 
for a computer to apply any desired 
weighting factor to the data. Conse- 
quently, the analyser is not confined 
to any of the various methods proposed 
for sound analyses, A computer can 


also subtract background noise, make 
adjustments for the effiects of atmo- 
spheric humidity on sound trans- 
mission, and perform other 
manipulations to give the data in the 
desired form within an instant of the 
experiment. 

Because of the real-time performance 
of the instrument and the digital out- 
put, it is possible to perform many 
experiments — like determining rever- 
beration time as a function of time 


a me on Ben pce ED] 


Gee ee ee ee ce | 
celal cata 


Been) 


and frequency — in a fraction of the 
time formerly required. Since the 
analyser scans all channels repetitively, 
taking less than 30 milliseconds per 
scan, experiments with changing 
phenomena, such as analysing the 
sound of an aircraft flying, need be 
performed only once to obtain a com- 
plete set of data. 

The new analyser’s amplitude 
measurement range is 0 to 140dB with 
the OdB reference at luV (a range 
of luV to 10V). When used with the 
companion Model 15109B Condenser 
Microphone, the OdB_ reference is 
equated to 2 x 10 ubar sound pres- 
sure, approximately the normal thres- 
hold of hearing at 1KHz, 

A logarithmic converter converts 
each filter-detector output into a volt- 
age that. is proportional linearly in dB 
to the measured amplitude. The digital 
readout is thus a logarithmic voltmeter 
displaying the amplitude in units of 
dB above luV (or above 2 x 10‘ ubar 
when using the HP 15109B Condenser 
Microphone) with an accuracy of 
+1dB. The CRT display likewise is 
logarithmic on the vertical axis. The 
instrument’s dynamic range is 40dB 
and a vertical bar on the right-hand 
border of the CRT shows the selected 
40dB display range on a special grati- 
cule scale. 
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The frequency range is covered by 
twenty-four 1/3-octave’ filters with 
centre frequencies ranging from SOKHz 
to 10KHz. Other 8-octave filter sets 
with centre frequencies ranging to as 
low as 2Hz or as high at 16KHz can 
be supplied on special order, The 1/3- 
octave filter width is widely used for 
many acoustic measurements, such as 
those concerned with aircraft noise, 
underwater sound transmission, and 
noise analysis. 

The instrument can present the 
RMS value of AC signals having crest 
factors up to 5 in each channel with 
a “fast” integrating time constant of 
about 0.1 second, which responds to 
tapidly changing signals. Or, the time 
constant can be made 1 second (“slow”) 
to smooth fluctuating signals (other 
Pairs of time constants between 100MS 
and 100S available on special order). 
The spectrum display at any instant 
can be retained for repeated readout 
when the HOLD pushbutton is pressed. 

Peak values of transient or impul- 
sive signals can be captured and re- 
tained when the PEAK bushbutton is 


The HP model 
8054A spectrum 
analyser measures 
approximately 24 
inches long, I12in 
high and I6in 
deep. It is con- 
structed to with- 
stand possible air- 
borne and _ ship- 
beard use. Power 
consumption is 
L00W. 


depressed, In the PEAK mode, the 
display is updated any time that 
channel output amplitudes exceed those 
stored, but lower amplitudes have no 
effect on the display. Risetime of the 
detectors in the PEAK mode is 4MS. 

Amplitude range, display mode, and 
channel can be selected through a rear 
panel connector by simple contacts to 
ground or saturated NPN transistors. 
Thus, the analyser can be incorporated 
into a truly automated spectrum 
analysis system without modification. 


The analyser can also be used with 
vibration pickups or other transducers 
for vibration analyses and for evalu- 
ation of the performance of gear trains 
and other sound producing mechan- 
isms. It can also be used in the study 
of speech sounds for which its ability 
to retain a transient spectrum is of 
particular importance. In addition, the 
fast scanning rate delivers sufficient 
data for computer construction of 3- 
dimensional speech diagrams (ampli- 
tude, frequency, time), Another useful 
application is in the examinations of 
electrical signals in cataloguing signal 
“fingerprints” and other uses. 

Further details of the instrument 
can be obtained from Hewlett-Packard 
Australia Pty. Ltd., 22-26 Weir Street, 
Glen Iris, Victoria, 3146. a 
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ARMSTRONG —Made in England. 


Compare the Armstrong with any tuner, ampli- 
fier or tuner/amplifier if even remotely compar- 
able and you will find that the Armstrong is not 
only the best value but IS THE BEST. Also full 
range of valve models always in stock — Models 
222, 221, 127, 227 and 226. Also fully transistor- 
ised models 421 and 426. Specifications below: 


ACSCHAUB-LORENZ 


SPECIFICATIONS 
series 400 


AMPLIFIER AND CONTROL UNIT AM TUNER SECTION 423, 426 


BECTIONS 421, 425, 426 Coverage Medium waveband 185-590 
RMS Power Output 15 warts per channel 4-16 ohms mates 510-1 625 ae 
Music Power (1HFM) 20 warts per channel 4-16 ohms Long wavedend 1 000-2000 
Power Response 16 ww ars AMS. 20- 20.000 Ha metres 150 30ObHs 

~168 Senwuvity 5 mV for 20.48 quieting 
een epee 20.2 hens a a 1 Intermediate 


Frequency 4304Me 
16 Bandwidth 442 a1 6.48 down 
HF Rayection 8048 


SCHAUB-LORENZ STEREO 4000 


A completely new stereo tuner/amplifier, fully transis- 
torised with Impressive performance, remarkable versa- 
tillty and new distinctive styling. 


Four wavebands (VHF/FM, SW. MW, LW). 31. tran- 
sistors. 17 semi-conductor diodes, 2 rectifiers, trans- 
formeriess push-pull outpus, 18-watt output per chan- 
nel, music power—2 25 watt. dimensions—S4,.4 x 
8 x 28 cm, welght—approximately 7 kilograms. 


For further Information write to Recorded Music Salon. 


POMee 10dB NOKHe= 838 


Tepe Recording t 
Output 400 mV Low impedan . 
Mesdghone Output Suitable ora sereo phones r ) # 
Inputs Seniwity | Mum © None r ) 
(reference 15W) j . 
Tape Piaybeck 400 mv 2008 
Radio (421 onty) 100 mv 08 
Pickup 1 Corarme 6omv $508 
Pickup 2 Magnene 3 5mV $808 


And now, Empire quality in a com- 
pact system 


THE CAVALIER 2000 


THIS IS THE 
LONG-PLAYING CARTRIDGE 


1,000-play test prove it keeps your records 
new .. . indefinitely. 


For young homemakers who want the finest in 
sound but are short on space, Empire's Cavalier 
2000 is the answer. Less than one foot square and 
164 inches high. with its top and all four sides 
beautifully finished in polished walnut it shows 
itself off handsomely on the smallest shelf or any- 
where on your floor. Inside, it's the same superb 
Cavalier sound system that High Fidelity praised 
in the '4000' housing .. . an Empire system that 
leaves no note of music to the imagination, In 
fact, at less than 1.4 cubic feet overall, this 
compact sings braver and truer than most speak- 
ers twice its size, And just to make it more de- 
lightful, you can add a marble top or a cozy 
cushion to this sturdy, solid Empire and use it 
ss a table, hassock or extra seat for parties. 


The Empire 999VE is the only cartridge that gives 
you laboratory-test proof that even 1,000 play- 
backs produce no audible sign of record wear. 
With virtually weightless playback, only the 999VE 
gives you total record protection. High fre- 
quencies stay clean and perfect: even a 20k Hz 
tone is only—3db after 1,000 plays. Distortion 
is below audibility. 0.1% at a groove velocity of 
l4cm/sec after a full 1,000 plays. 

If you value your record collection, ask your 
dealer for the EMPIRE 999VE, 


Frequency Response: 30 to 18.000 Hz. 

Components: 10-inch high-compliance woofer with 2in 
voice coil. @ Mid-range /tweeter direct radiator. 

Controls: 3-position treble response switch. 

Minimum Power Requirement: 20 watts 

Maximum Power Handling Capacity: 60 watts, undistorted. 

impedance: 8 ohms. 


SOLE AGENTS FOR AUSTRALIA FOR WORLD’S BEST HI-FI STEREO EQUIPMENT 


RECORDED MUSIC SALON TRUE FIDELITY 
23 Collins Street, C. PINCZEWSKI 
MELBOURNE 3000 Tel. 63-6257 
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Gabrielli Motets “wonderfully elating,” 


THE GLORY OF GABRIELLI. — 
Nine Motets for Multiple Choirs, 
Brass and Organ, E. Power Biggs 
(organ). The Gregg Smith Singers. 
The Texas Boys’ Choir of Fort 
Worth. The Edward Tarr Brass 
Ensemble. Conducted by Vit- 
torio Negri. CBS Stereg SBR- 
235259. 


CBS went to enOrmous trouble to 
record these motets of Giovanni Gab- 
rielli in St. Mark’s Basilica, Venice, 
the church in which the sixteenth 
century composer spent most of his 
life as organist. They found the organ 
now installed in the basilica unsuit- 
able for Gabrielli’s baroque sound. 
It was much too big and full toned. 
They also thought the local choristers 
too tied to operatic conventions of a 
later period to be dissuaded from using 
these techniques in sixteenth century 
music. Then again the local brass 
players, while unmatched in perform- 
ances of nineteenth century Italian 
opera, were unusable in the Gabrielli 
project. 

So CBS set out to import into 
Italy the Gregg Smith Singers and the 
Texas Boys’ Choir from America, brass 
players from Germany, an organ from 
Austria, and recording equipment from 
Switzerland. But they had not reck- 
oned with what the record’s producer, 
Jon McClure, describes in his enter- 
taining sleeve nOtes as the “macaroni 
curtain” erected by the Italian Cus- 
toms department, and the ecclesiasti- 
cal authorities in St. Mark’s. The Cus- 
toms, after much cut and thrust and 
no little jiggerypook, were outwitted 
by the Americans who, under all 
kinds of sku!duggerv, managed to im- 
port the necessary instruments, players 
and performers. 

But after having overcome this cOn- 
siderable hurdle they were faced with 
a Monsignor who refused to allow 
girl choristers into the church at night, 
when the recording sessions had to 
be held so as not to interfere with 
the tourist traffic in the daytime. He 
was outraged by the girl choristers’ 
short skirts and make-up and even 
when assured that they were all 
virgins—though just how CBS estab- 
lished this interesting fact has not been 
disclosed—refused to allow them to 
enter the church until they had been 
supplied with long, neck-to-ankle white 
hospital gowns to wear there. As 
McClure writes. all that were missing 
were gauzy angels’ wings. 

Just why did CBS go to all this 
trouble? Primarily because the acous- 
tics of St. Mark’s are uniaue. There 
are several choir galleries that can be 
used simultaneously, a fact of con- 
siderable importance when the com- 


p'ex lay-out of the motets is remem- 
bered, since some of them are in as 
many 15 separate parts and rely on 
their effect on all being audible. Then 
again there is an echo, not quite so 
aggressive as the Albert Hall’s in 
London, but nevertheless obvious 
enough to be characteristic. So it was 
to recapture the sound as it might have 
been heard in Gabrielli’s day that the 
company went to such tremendous ex- 
pense and trouble. 

Were they successful? In my opinion, 
not entirely. For while they have re- 
corded much exciting sound, the per- 
spective of widely separated choral and 
instrumental units jis not always as 
effectively recaptured as might have 
been hoped. Though the echo is there 
all right. 

The music itself is wonderfully elat- 
ing. Although Gabrielli wrote for the 
church there is more than a hint of 
earthly things in his triumphant music. 
He seems to be praising mundane 
rather than celestial things. The struc- 
ture of the music is wonderfully clear, 
and the complex part writing can be 
followed without effort by a listener 
with reasonably good equipment. The 
record’s title is an apt one, for here 
is glorious music, authoritatively per- 
formed and, except for the matter of 
perspective mentioned above, recorded 
with commendable fidelity. One is sel- 
dom lucky enough to hear liturgical 
music of such fiery energy and joyous 
acc!amation. 

* * 


MAHLER—Symphony No. 9. London 
Symphony Orchestra conducted by 
Georg Solti. Decca Stereo 
SET360/1. 


Mahler wrote this symphony in a 
mood of fear and frustration after, at 
the age of 46, he learned from his 
doctor that he was suffering from an 
incurable heart condition. He survived 
for another four years only. Resent- 
ment ut the finality of this verdict 
dominates the work. Now and again 
he makes a brief, almost hysterical 
affirmation of life, only to relapse 
again into despair. It is impossible to 
ignore the presence, Or perhaps pre- 
sentiment, of death throughout the 
symphony and Mahler’s resentment at 
quitting life with his work still un- 
finished. What little there is of resigna- 
tion soon turns to bitter hopelessness. 

The symphony begins and end with 
slow movements. These are separated 
by two fast ones, a Scherzo and a 
Rondo Burlesque. The scherzo is full 
of fevered protests at his fate. Its 
savage sarcasm mocks at the life he is 
so soon to leave. Timpani suggest the 
thudding of a failing heart. Graveyard 
peals of bells remind one of the com- 
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pOser’s mortality. And fear, too, is 
there in almost embarrassing reality. 

The Rondo alsg jeers enviously at 
everything, light-hearted and ponderous 
alike. It is brilliant in its mockery, and 
the astringency of its writing made a 
direct appeal to such composers as 
Prokofieff who followed Mahler, and 
still influences Shostakovich. After this, 
Mahler faces up to reality in the 
Finale which is in a mood of resigna- 
tion, its melancholy coloured with 
more than a little self-pity. A fitting 
end to a work of agonising self- 
examination. 

Solti’s interpretation exploits excit- 
ingly the composer’s changes of mood, 
with the London Symphony Orchestra 
responding generously to a conductor 
they obviously like and respect. And it 
must be remembered that the LSO is a 
co-operative body whose committee de- 
cides on which conductor shall direct 
them in the works they have been 
engaged to record. The ensemble is 
magnificent, the first desk soloists just 
about peerless — where else would you 
find a horn player to match Tuck- 
well? — and the engineering superb. 
And when you reach the end of this 
doom-laden work you might well feel 
like Iago in “Othello,” who, in his 
famous Credo in which he talks of 
death, finishes with “And after that 
there’s nothing.” 


* * * 


BACH — Xmas Oratorio. Elly Amel- 
ing (soprano); Helen Watts (con- 
tralto); Peter Pears (tenor and 
Evangelist); Tom Krause (bass). 
With the Lubecker Cantorei and 
Stuttgart Chamber Orchestra con- 
ducted by Karl Munchinger. 
Decca Stereo SET346/8. 


Although I can recommend this re- 
cording with the greatest enthusiasm I 
must warn those to whom the oratorio 
is unfamiliar against trying to play it 
through at one sitting. Such was not 
the composer’s intention and to do so 
will emphasise some unevenness in the 
inspiration. The oratorio is in six 
separate parts intended to be per- 
formed as follows: one for each of the 
three days at Christmas, one for the 
New Year, another on the following 
Sunday, and the last on Epiphany. 

In my opinion—which is shared by 
most other critics and the Bach public 
alike the first two are far and away 
the best. Though this does not mean 
that there is not much to be enioyed 
enormously in all the others. There 
has been one other complete recording 
in stereo of the Christmas Oratorio, 
the DGG which featured Richter with 
the Munich Bach Choir and Orchestra, 
and Janowitz, Ludwig, Wunderlich and 
Crass as soloists, It, too, is to be 
highly recommended but I think that, 
while you might prefer one of the 
soloists to another in comparing the 
DGG and Decca, the latter’s engineer- 
ing quality is superior to the earlier 
(1965) issue. 

Peter Pears is a much acclaimed 
tenor and an undeniably intelligent one. 
But there is something in the timbre 
of his voice that I find far from allur- 
ing though his phrasing and interpre- 
tations are admittedly just about fault- 
less. In this he sings attractively — 
except for an occasional squeezed top 
note — and with all his customary 
good taste and intelligence, but he is 
no match for Wunderlich who sang the 
Evangelist in the DGG set. Helen 
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When you need more than one microphone 
you need one of the new modern designed 


SHURE 


MICROPHONE MIXER’‘S 


The practical, efficient and economical M68-2 


This mixer is unique in that it satisfies the needs of most public- 
address systems and serious tape recording enthusiasts. Light 
enough to be portable, simple to operate and modest in cost, it 
strikes a happy medium between the ——— heavy and complez 
permanent-installation type mizer ost units 
of limited usefulness. 


THE SHURE M68-2 FEATURES: 


@ Four mircophone inputs with individual slide switches mounted 
on rear panel for selection of low impedance or high impedance. 
@ One high level auxiliary input suitable for tape, tuner and 
accessories. @ Individual volume control to balance each of the 
five inputs. @ A master volume control to simultaneously control 
level of all inputs. @ A high impedance auxiliary output. @ A 
power supply jack to supply. 26 volts DC for use with acces- 
sories. @ A facility for connecti ng two or more mixers together 
to obtain additional microphone inputs. 


SPECIFICATIONS: as 
ie RE 


Noise: 150 ohm. 


For the Professional the M67 MICROPHONE MIXER 


A compact, lightweight and economical microphone mixer/remote 
amplifier specifically designed for studio and remote broadcasting, 
recording and sound reinforcement. 


THE SHURE M67 FEATURES: 


@ An illuminated VU Meter calibrated plus 4 and plus 10 dbm 

out, @ Extremely low noise and RF susceptibility, @ Wide, flat 

response, @ Two-level headphone monitor jack. @AC or battery 

Fg ia @ Noiseless automatic switchover to battery if AC 
ine fails. 


m7 +m ta ee 


$268 


SPECIFICATIONS: 
Frequency Response: Plus 2db from 20 to 20, gad Gain: 
90 gb max; 150 ohm microphone into 600 ohm line. Nolse: 


from 20 to 20, peat: at 


els: 
phone. 


For the Entertainer the PETORM-2 REVER B/Mixer 


This Shure Reverb/Mixer enables you to add reverberation. adjust 
the volume of each microphone or instrument for perfect balance, 
and feed this blended sound through a single amplifier or P.A. 
system. Adjustable reverberation simulates natural echoes of 3 
large concert — gives your group the big sound, 


THE SHURE PE7ORM-2 FEATURES: 


@ Each channel is completely independent of the others. @ Up to 
4 inputs per mixer. Standard connection to any amplifier. 
e Built- -in, Adjustable-Intensity reverberation. 


SPECIFICATIONS: 


Gain: At 1,000Hz. 

5.0 mv input produces outputs as follows:— 

High v/mic. 6.7v Guitar amp. 22.5mvd Power amp. aux. 8Smv. 
‘requency Response: plus minus 2db from 30Hz to 17,000Hz 
Hum Noise: 60db below rated output. I jance: 
Inputs suitable for high impedance avramic and ribbon micro- 
phones = pected instruments, Net Weight: 3lbs, Dimensions: 

” ”y i 


] 


THE SHURE AUDIO LEVEL-LOC M62 


The ‘‘Level-loc is a_ transistorised, variable input level con- 
trolling device especially designed to keep its electrical output 
—— oe the input signal from the microphone may vary 
considerably. 


THE SHURE LEVEL-LOC 


e Permits the mand post emcrtalner to aoe the microphone at 
varving stances a it without a in output volume 
—climinates blasting and fadeouts. - ’ 

@ Upgrades tape-recording systems by controlling the volume being 
fed to the recorder. This prevents distortion and overloading of 
the tape recorder which is caused by excess volume from the 
microphone. 

@ Permits more than one paging system operator to use the public 
address system without a change in output volume of that system. 
ee feedback from becoming ‘‘ear-splitting’’ and excessively 


NATIONAL DISTRIBUTORS 
FOR SHURE BROS. 


SPECIFICATIONS: 


ont Impedance: High, 100K low, 


ohms: 500 ohms. 
Flat 20 to 20KHz —y a db. 
Signal to Noise Ratio: With respect to 
Distortion: Any input distance selector S aition: 
Battery Life: 250 hours. 


ut 60 db 
S00" macinn, 


Compression Action: 40 db change in input gives approximately 
6db change in output level. 

Diminsions: 11 hs x 5%" x 24%." 

Net Weight: 2.2Ib. 


UDIO ENGINEERS 


342 KENT STREET, SYDNEY 29-6731 
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Watts and Tom Krause I prefer to 
their opposite numbers in the older 
set; indeed they are so good, that 
they make Elly Ameling sound a little 
out of their class. 

There is little to choose between the 
orchestral playing in both sets, but 
Decca makes better use Of stereo in 
exploiting Bach’s magnificent anti- 
phonal writing. Another point in 
favour of Decca’s orchestra is the 
oboist’s use of what must be a slightly 
wider reed.to re-create a truly seven- 
teenth century flavour in the scoring. 
As to Munchinger’s conducting, it is 
purposeful without undue hurry and the 
overall tone he produces has a brilli- 
ance that should illuminate the best 
Bach performances. Though, in con- 
trast, the tenderness of the famous 
Pastoral Symphony — in both sets — 
is about as beguiling as it can be 
made to sound. All things considered, 
my final recommendation goes to the 
new issue. 

* * * 


SCHUBERT — Quintet in A Major 
(Trout). 
Adagio and Rondo Concertante. 
Members of the Melos Ensemble. 
HMYV Stereo OASD2328. 

I suppose Schubert's “Trout” Quin- 
tet is just about the most popular piece 
of chamber music ever written, espe- 
cially with the general public. But that 
fact does not make it any the less delec- 
table to even the most sophisticated 
taste. That being so I think I can 
safely predict that his new recording 
is likely to win great acclaim from all 
sections of the music-loving community, 
for none other that I know combines 
all the good features of this E.M.I. 
performance. I don’t think it neces- 
sary to go into details of a work whose 
many merits are so well known and 
well loved, But I can assure poten- 
tial buyers that the playing by the 
Melos Ensemble is sinewy yet aptly 
mellifluous, and the balance perfect 
throughout. I don’t have to point 
Out to experienced readers that this 
last factor, when a piano must be 
blended in with a small group of 
strings, is. of overriding importance. 
However it all comes off splendidly 
here with the excellent pianist, Lamar 
Crowson, though always audible, never 
intrusive. A world, too, of well earned 
praise, for the leader’s beautiful con- 
tribution. 

The sound is absolutely faithful, with 
a wide dynamic range that remains 
musical all the way from barely heard 
pianissimos to full-throated fortissimos. 
And its superb presence enables one 
to hear just how effortlessly these 
musicians achieve their effects, whether 
they are in long cantilena passages or 
others demanding the liveliest agility. 

Then in ‘addition to the best “Trout” 
I have ever heard there is a fill which 
will probably be new even to many 
Schubert scholars. The Andante and 
Rondo is in one movement, more 
like a movement of a piano concerto 
with string accompaniment than a 
piano quintet. (The double-bass from 
the “Trout” is used here to rein- 
force the ,cello part when necessary). 
It is an utterly delightful little piece, 
enchantingly played, and, importantly, 
has been added to the “Trout” with- 
out any tiresome shortening of the 
interval time between the different 
movements. For unalloyed  enjoy- 
ment I can recommend the whole 
disc with the greatest enthusiasm. 


VAUGHAN WILLIAMS—Symphony 
No. 6 in E Minor. The Lark As- 
cending (solo violin, Hugh Bean). 
New Philharmonia Orchestra 
conducted by Sir Adrian Boult. 
HMYV Stereo OASD2329- 


There was always a great affinity 
between Boult and Vaughan Williams. 
The latter valued the former’s opinion 
highly during rehearsals of the first 
perfomances of his works, even to 
the extent of making slight changes in 
the scoring. And in matters of inter- 
pretation he was always satisfied to 
be advised by the conductor. There 
could have been no happier choice 
than Boult for this new recording of 
one of Vaughan Williams’ greatest 
symphonies, the Sixth. 

Although the first three movements 
are full of conflict and most of 
Williams’ work was done on it to- 
wards the end and just after World 
War II, many people associate a 
war program with the symphony, much 
to Vaughan Williams’ irritation. He 
constantly denied any such motivation 
though one is still tempted to believe 
that in the aftermath of that grisly 
struggle the composer could not have 
remained unaffected. His Fourth Sym- 
phony, written just before the war, 
dramatised all the composer’s appre- 
hension and fear of a forthcoming 
clash. The Fifth showed his hope for 
mankind’s regeneration. And though we 
must accept Vaughan Williams’ word 
that no warlike program was intended 
for the Sixth, it is difficult to disasso- 
ciate such thoughts when hearing the 
work conducted as splendidly as you 
have it here. 

The symphony has a big frame- 
work and the material is worked out 
with admirable logic. It is one of the 
last great symphonies in the old 
dialectical form to have been com- 
posed, if one excepts the works of 
the contemporary Russian composer, 
Shostakovich. Unusual in Vaughan 
Williams’ music is the Mahlerian irony 
of the Scherzo, with a burlesque jazz 
tune in the Trio which, far from 
enlivening the movement, seems to add 
an extra touch of the sinister. 

But it is in the unique Finale that 
Vaughan Williams is at his greatest. 
It is a whispered movement, with the 
dynamics never rising above pianis- 
simo, its fragments of themes seeming 
to drift into the listener’s hearing from 
outer space. Despite the superb security 
of its form, the music is curiously 
disembodied. I know of no other move- 
ment like it in all symphonic literature. 
Boult’s reading — and the orchestra's 
playing — is all one could desire. 
And as a bonus you have the now 
famous “The Lark Ascending” with 
Hugh Bean playing the solo part with 
affectionate understanding and out- 
standing technical brilliance. =| 
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DIGITAL ELECTRONICS 


“An Introduction to Digital Electronics” 
is a quarto-sized 104-page book published 
by “Electronics Australia.” Written by 
Jamieson Rowe, B.A., B.Sc. (Tech.), it 
provides the engineer, technician or stu- 
dent with a clear and coherent introduc- 
tion to basic concepts of the rapidly grow- 
ing field of digital technology. Included 
are chapters describing the operation of 
digital instruments and computers. Copies 
may be obtained by writing to “Elec- 
tronics Australia,” Box 2728, G.P.O., Syd- 
ney, 2001. Enclose postal note, money 
order or cheque for $2.20, which includes 
postage. 


ELECTRONICS uidioatia: September, 1968 


NEW EQUIPMENT 
CABINETS 


LEE 


MODEL 154 

With lift-up lid over player. Sliding 
door in front of amplifier compart- 
ment, Large storage space with four 
separaters, Size: 36in wide, 17\in 
deep, 3lin high. 

Price 
. $57.00 
.» $2.20 
. $35.50 
soe oe $1.40 
. Extra $6.50 


Made and polished .. 
Packing .. i% 
Kit of Parts .. 
Packing 

Teak .. . 


New Pl he Platform model 175 
is 16in x 14in x 33in. Price $7.50 
for maple or walnut, Kit of parts 

Sag 50c ao Vie se 
cover, Sin hi $8.20 and $1.50 
extra if required anes, 

Please specify cutout required. 


MODEL 186 
New Player Cabinet model 186 is 
Sin high, 17in wide, 163 deep and 
S5tin above shelf. Finished with 
attractive hinged, tinted perspex top, 
Price: $20.00 for maple or walnut. 
Kit of parts: $13.50, 
Teak: $1.00 extra. 
Height of this model can_ be 
increased to take-various amplifiers. 
Tailored cut out. Ask for quotation. 
Free on 
Write for Catalogue and Player Gulde. 


H. B: RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 
103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone 56-5580. 
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TAPE RECORDERS 


EXPERT REPAIRS 


To all brands by German technicians in 
modern equipped workshop. 


Contact 


REKLA y) 


KLAPP ELECTRONICS PTY. LTD., 


224 CHAPEL STREET, PRAHRAN, VICTORIA. 
TELEPHONE: 51-4653. 
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lM! 1019 


FOR THE PERFECTIONIST 


CHECK THE FEATURES: 


Dynamically balanced low mass pick-up arm stable in all planes—Extremely simple 
and positive arm balancing—Continuously variable tracking force from 0-7 grams 
—Direct Dial continuously variable Anti Skating compensation — Flawless tracking 
as low as + gram with automatic stop and shut off — Vernier speed adjustment on 
all standard speeds—Four-pole induction motor with special hum shielding and 
elastic torque suspension — Smooth and constant rotation assured by dynamically 
balanced 74lb non-ferrous turntable—Vibration free self returning slide switch con- 
trols—Feather touch Cue Control for manual or automatic play—Manual and auto- 
matic single play, plus automatic changer operation—Single play spinndle locks on 
turntable and rotates with record—Entire unit suspended in friction-damped rubber 
cushioned springs to eliminate acoustic feedback. 


Price — 1019 (Without Cartridge) $163.00 
FRED A. FALK (SALES) PTY. LTD. 


28 King Street, Rockdale, N.S.W. — Phone 59 4783 - 59 7731 


Distributors: SA-<Truscett Electron id us lsatina: Electr 
N.S.W.—AI! leading Electrical Houses Houses 

VIC.—Radio Parts & Electrical H es. W.A.—Athol M. Hill. 613 Wellington St 
QLD.--Ron Jones--P,L 7-9 Merton Ro South Brisbane TAS.,— All leading Electrical Houses 
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DOCUMENTARY RECORDS 


Reviewed by Glen Menzies 


TALE SPINNERS FOR CHILDREN: 
“THE SWISS FAMILY ROBIN- 
SON,” “THE PRINCE AND THE 
PAUPER,” “THE CHARGE OF 
THE LIGHT BRIGADE,” “THE 
LEGEND OF CUSTER’S LAST 
STAND.” 
Studio 
Mono TUA 66,509; 66,510; 66,- 
464; 66,463. Released by Festi- 
val Records. 

To quote a time-worn phrase, this is 
a very “mixed bag.” I find it hard to 
believe that these are, in fact, modern 
performances. The adaptation is de- 
cidedly old fashioned, or is it that 
Hollywood producers don’t really know 
much about children’s tastes when. it 
comes to story telling on record? The 
cover note assures us that the cast con- 
sists of “a fine theatrical company 
plus a famous actor or actress playing 
the title role;” if this is so they reveal 
no conspicuous talent for their work. 

One of my main complaints about 
the thandling of these stories is the 
punctuation throughout with hollow 
sounding orchestral music played by 
the Hollywood Studio Orchestra. The 
second side of “The Swiss Family Rob- 
inson” suffers very badly from this 
treatment; this quite fascinating story 
is skimmed through at high speed and 
the music is used to bridge the gap- 
ing holes left by the adaptor. The 
American accents grate on the ear 
and sound far more like back home in 
West Virginia than from Switzerland, 
and the acting is very stilted. 

“The Prince and the Pauper” is bet- 
ter but I feel that this delightful story 
would have twice the impact in a 
more sensitive production by an Eng- 
lish company, who would have a nat- 
ural “feel” for the historical times in 
which it is set. 

In a surprising preface to “The 
Charge of the Light Brigade” the nar- 
rator speaks of the uselessness and 
futility of the Crimean War, of the 
blot it made on the history of the 
nineteenth-century Europe and _ that 
the only redeeming feature was the 
heroism of the men of the Light Bri- 
gade. The note of scepticism is wel- 
come, coming as it does from the 
place where so many _ Hollywood- 
style heroes are made. The actors in 
this production make a fair effort at 
assuming English accents, and the 
sound effects are used with some suc- 
cess to depict the battleground scene 
at Balaclava. 

But what a magnificant opvortun- 
ity was missed by not exploiting the 
wonderful possibilities offered by the 
intelligent use of stereophonic sound 
to indicate the ebb and flow of the 
battle. As it is we are only too aware 
of the aural limitations imposed by a 
single channel presentation. 

Of “Custer’s Last Stand,” I can only 
sav that this is a monumental bore in 
which every one, including the nar- 
rator, takes themselves far too seri- 
ously. My junior assistant, an eight- 
vear-old, gave up half-way through the 
first side. There appeared to be such a 


lot of explaining to be done before 
the General made his last stand. 

At their worst, these Tale Spinner 
presentations suffer from the same 
kind of drawbacks as much of the 
American material that is aimed at 
children on television — it just isn't 
good enough. The production of 
records for children should be given at 
least the same care and attention as 
goes into the making of a multi-track 
pop L.P. The quality of the pressings 
is excellent, 

* * * 


TEMPOS OF TIME: Narrated by the 
Rt. Hon. Lord Brabazon, with the 
Linden Singers and Sinfonia of 
London conducted by John Hol- 
lingsworth. A Fiona Bentley Pro- 
duction for The Children’s Re- 
cord Guild of Australia. E.P. 45 
CG 26. 

The technique here is to take a 
broad sweep through the years from 
1900 to 1960, using music and voices. 
The voices of Marie Lloyd and Caruso 
are heard at the beginning, and the 
strange “bleep bleep” signal from a 
space satellite makes 1960 a good stop- 
ping place on the threshold of space 
exploration, 

There is a whole kaleidoscope of 
sounds including the hoofbeats of a 
London cab horse, machine gun and 
cannon, marching feet, the voices of 
Hitler and Mussolini and an excerpt 
from a wartime speech by Sir Winston 
Churchill, It is not unlike the famous 
“Sounds of Time” by the B.B.C.’s John 
Snagge, but in miniature of course. The 
voice of Lord Brabazon does in fact 
remind us of B.B.C. programs in this 
vein, where the narrator brings a note 
of personal reminiscence to the presen- 
tation. 

“Tempos of Time” is a record for 
older children with some knowledge of 
the history of the earlier years of this 
century. It is the kind of thing that 
comes across well on a record: in fact 
sound pictures like this have always 
been a valuable part of the recorded 
repertoire. 


* * * 


THE LIFE OF BEETHOVEN: With 
Robert Helpmann narrating, 
George and Hannah Pravda and 
Margaret Harmsworth (Piano). 
E. P. 45 CG 36. A Fiona Bentley 
Production for the Children’s 
Record Guild of Australia. 

This is another one in the Guild's 
“Appreciation of Music” series, de- 
signed to give young listeners a 
glimpse into the lives and music of 
some of the world’s great composers. 

The other two records in the series 
already reviewed on this page are 
“Mozart, Prince of Song” and “The 
Life of Chopin.” They had a certain 
amount in common, both of them died 
young and they both played the piano 
at concerts in many of the great musi- 
cal centres of Europe. Beethoven lived 
longer than either of these two com- 
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posers but dominating his life were 
the early signs of ness, which 
eventually became 4Otal. This aspect 
is given prominenCe here and relates 
to the incredible genius of the com- 
poser who, through all those silent 
years, wrote one great work after 
another. 

Fhe introduction of excerpts from 
the second, fifth, sixth and seventh 
symphonies, as well as the piano: son- 
atas and other works, make a strong 
impact in underlining the quite individ- 
ual sound of Beethoven’s style of com- 
position. I would only quibble over 
one detail. This is where the narrator 
speaks of the composer's anger in the 
Fifth Symphony. Surely this work is 
more the epitome of an indomitable 
spirit. It is among other things, a 
triumphant work: mere anger is trans- 
cended and becomes part of a larger 
vision, 

Apart from this point, the musical 
excerpts are chosen with the same care 
as those on the earlier discs and they 
are expertly blended with the narration 
spoken by Sir Robert Helpmann with 
a clarity which helps to hold the at- 
tention of the young listener. George 
and Hannah Pravda act out small 
cameos from the composer’s life and 
Margaret Harmsworth plays the ex- 
cerpts from the sonatas. 

Note for the grown-ups: after listen- 
ing to this record with your children, 
you will probably feel a very strong 
urge to go out and add some Beet- 
hoven to your record collection. As in 
the case of others in this series, that 
ig aS good a recommendation as any. 

=| 


EKCO-STYLUS 


RADIOGRAM NEEDLES 


FULL RANGE DIAMOND & SAPPHIRE 


@ The BEST thing to happen 
to your Radiogram—replace 
a worn needle with an 


EKCO-STYLUS! 


@ WHY? Because your rec- 
ords are V.IP.'s! You 
VALUE them! 


@ PROTECT them by using 
the BEST EKCO-STYLUS! 


@ Let's face it! ALL needles 
are NOT the samel 
Our FREE NEEDLE CLINIC will advise 


when a change Is necessary. 
Available from all good Music 
Houses. 


Enquiries: 


ERNEST KUENZLI 


PTY. LTD. 
60 HUNTER ST., SYDNEY 
N.S.W. 2000 
Phone 221-2899 
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New industries begin where old ones leave off and long 


established skills help to establish many a new invention. | 
When the growing loudspeaker industry demanded large | 
quantities of lightweight moulded cones, it was the felted i} 
paper industry which provided an economical solution. 

That was over forty years ago and even today, the major- 

ity of speaker production is nurtured by this ancient craft. 

But the gentle skills of the specialist papermaker are |] 
dwindling in an industry which attracts few youngsters. | 
The number of firms in all the world, which produce Hi 
paper diaphragms, is very smal] and very little research | 
is being done to improve the product. || 


Being a natural substance and hygroscopic at that, paper 
is scarcely an engineer's material. Its properties vary from 
batch to batch and the characteristics of diaphragms made 
from it differ widely and change with time, temperature 


and humidity. Nevertheless, with care and selection and 


with perhaps a touch of damping treatment in the right 
places, it is possible to obtain a very fine performance. 
But such a technique is scarcely admissible in a field of 
endeavour, which demands always better standards, tighter 
tolerances and greater reliability. 


It is for all the foregoing reasons that KEF has never 
designed a paper cone speaker. Every unit made at Tovil 
is fitted with a scientifically engineered diaphragm of 


difficult to overcome. 


plastic, metal or sandwich construction, specially devel- tip. 


oped fcr each purpose and produced to precise limits to 
ensure a predictable performance, The materials used do 
not absorb moisture from the atmosphere, nor do they | (2 
grow brittle with age. 


Paper cones will, 
of course, be 
around for a long 
time to come, es- 
pecially for cheap- 
er and less critical 
applications, but 
wherever __ precise 
reproduction is 
called for, more 
modern materials 
will be in growing 
evidence and KEF 
already have seven 
years’ experience 
in this new field of 
development. 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA, 3148 
TELEPHONE: 277-3066 


Exclusive Australian Representatives of ADC, U.S.A., and KEF, U.K., and manufacturers of the 


The remarkable KEF "CONCORD" system 


~ 


Ou} excessive mass. 


PATENTED INDUCED 


a noted reviewer puts it. 


You may be absolutely sure, that ADC cartridges are 
more advanced than their competitors and that they 
offer you the finest possible choice of that important 
first link in your reproducing chain. 


J.H. REPRODUCERS PTY. LTD. 


popular J. H. SYNCHRONOUS TURNTABLE. 
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| The new ADC 550E cartridge 


The popular moving magnet design is a good com- 
promise and was used by ADC in its first series of 
cartridges, However, it presents three serious problems 


(1) The moving magnet is relatively heavy irrespective 
of its shape, thus increasing the mass at the stylus 


This increased moving mass will and must reson- 
ate with the vinyl disc within the audible range. 
The physical properties of these materials, polystyrene. a smooth out seh Soo a PeapOnse: SNS Baers 
neoprene, P.V.C., melinex and aluminium, can be speci- | CAMPING! 1s -TEQUICE, “WEE Te MNOS 7 : 
fied and controlled quite accurately, so that with precision | 
tools and good quality control it is possible to manufac- 
ture loudspeakers which not only give superior perform- 
ance, but do so CONSISTENTLY. 


(3) To obtain reasonable efficiency, both poles of the 
moving magnet must be placed between the pole 
faces, thus necessitating a fairly long cantilever in 
order to give sufficient stylus clearance and 
maintain the correct tracking angle. 
cantilever is very difficult to make with adequate 
stiffness to prevent resonance or decoupling with- 


THAT’S WHY ADC ENGINEERS INVENTED THE 
MAGNET PRINCIPLE. 
which features all the advantages of the moving 
magnet design, but eliminates the weight of the magnet 
itself. Almost like having your cake and eating it, as 


Beuntional 


EVERYBODY SINGS. Cliff Barrows 
and the Gang. Stereo, Word (Gos- 
pel Film Ministry) WST-83837— 
Interest: Gospel chorus singalong. 
Performance: Keen. 

Quality First rate. 
Stereo: Nicely spread. 

Though the name of Billy Graham 
has been used to identify the world- 
wide Gospel crusades, the musical side 
of the rallies is-synonymous with the 
name of Cliff Barrows, a young man 
with a great deal of poise, a great 
deal of musicianship and an easy, re- 
laxed style on the rostrum. 

Just how much he is at home with 
young people is illustrated by this new 
singalong album, made with the Col- 
lege Chorale of the First Baptist 
Church of Van Nuys, California, as- 
sociated with a choral group under 
John Gustafson 


In the fourteen tracks is a medley of 
some two dozen of the Gospel songs 
and choruses which are currently being 
sung in evangelical rallies throughout 
the English-speaking world. Some of the 

“older” ones are there: A New Song 
In My Heart — Life Is A Symphony 
— Burdens Are Lifted; but there are 


a lot of the newer ones; The Numbers 
Song — The Restless Ones, Theme — 
He’s Everything To Me—and a lot 
more. 

Rhythm is well to the fore as one 
might expect of choruses favoured by 
the younger generation, but these 
tunes are also highly melodic, well ar- 
ranged and very well sung. Every now 
and again, Cliff Barrows chimes in 
with an invitation for the listeners to 
sing right along with the group. 

This is a record that I can highly 
recommend for all ages. I'll be very 
surprised if it isn’t played more than 
any other devotional record you've 
bought in many a long year. (W.N.W.) 

* * * 

THIS IS MY FATHER’S WORLD. 
Tedd Smith, piano; Don Hustad 
organ, Stereo, Word (Gospel Film 
Ministry) WST8359-LP. 

Interest: Campaign instrumental- 
ists. 

Performance: Capable musicians. 

Quality: Normal. 

Stereo: Overdone on piano. 

Tedd Smith and Don Hustad are 
well known for their association with 
the Billy Graham crusades and this 
piano-organ duet album will have an 
automatic appeal for the many who 
have followed the crusades locally, 
and on TV and radio 

The performance caters primarily 
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Instrumental, Vocal & Humour 


TCHAIKOWSKY: Orchestral works 
performed by the London Philhar- 
monic Orchestra conducted by Sir 
Adrian Boult. World Record Club 
Mono S-4417. Available in stereo. 
Interest: Popular classics. 
Performance: Full of charm. 
Quality: Excellent standard. 

The qualities which I usually attri- 
bute to a performance conducted by 
Sir Adrian Boult are an all pervading 
charm coupled with a slightly old-fash- 
ioned air. These are entirely admirable 
qualities which I personally find com- 
pletely bearable and I cannot recall 
hearing a Boult performance which I 
have not enjoyed immensely. The 
qualities mentioned are present in full 
measure in this very listenable perfor- 
mance of three of Tchaikowsky’s mosi 
popular shorter orchestral works — 
Romeo and Juliet Fantasy Overture—- 
The Year 1812 Overture — Marche 
Slave. There are numerous perform- 
ances of these works in the record cata- 
logues, and I do not doubt that one can 
find some with wider dynamics in the 
more rumbustious sections of all three 
works, but in the lyrical quieter pas- 
sages (particularly the lovers’ theme 
in Romeo and Juliet) Boult takes some 
beating. 


The technical side of this disc is well 
up to the usual high standard of World 
Record Club discs. Unfortunately, I 
was not able to secure a stereo version 
for review purposes, and I imagine a 
good stereo spread will considerable 
enhance the effect, especially in the 
“1812.” (H.A.T.) 


* * * 


ORPHEUS IN THE UNDERWORLD 
and other favourite overtures. The 
New York Philharmonic Orches- 
tra conducted by Leonard Berm. 
stein. CBS Stereo SBR-235263. 
Interest: Popular overtures. 
Performance: Delightful. 

Quality: Excellent. 
Stereo: Normal. 

Continuing his series of recordings 
of popular light classics, Leonard 
Bernstein here presents six overtures, 
each of which could wear the label 
“very popular”: Orpheus in the Under- 
world (Offenbach)—Donna Diana (Rez- 
nicek}—Barber of Seville (Rossini) — 
The Beautiful Galatea (Suppe) — 
Merry Wives of Windsor (Nikolai) — 
The Light Cavalry (Suppe). This col- 
lection of light-hearted pieces is treated 
accordingly by the orchestra and it is 
noticeable that Bernstein is in relaxed 
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for popular taste, with Don Hustad 
playing on what is essentially a large 
cinema-style organ and Tedd Smith 
exploiting to the full variations on well- 
known Gospel themes, While this basic 
formula certainly has plenty of appeal 
in a rally atmosphere, it somehow 
struck me here as being overdone, 
with both musicians so intent on 
achieving an effect that the theme is 
quite lost sight of. There is nothing 
very majestic about the opening theme, 
“Who Is On The Lord’s Side” while 
Tedd Smith’s solo “I Surrender All” 
is notable, not for an appropriate 
quietness and humility but for a 
dazzling display of digital dexterity. 

Other numbers include: Ivory Pal- 
aces—The Ninety And Nine—Behold 
A Host—I Walked Today Where Jesus 
Walked — Revive Us Again — We 
Gather Together — The Old Rugged 
Cross — He Whispered, “Peace, Be 
Still’—This Is My Father’s World— 
Day Is Dying In The West. 

If I seem to have been unkind to 
two very well known and very dedi- 
cated musicians, it is possibly because 
I personally prefer variations in lesser 
measure than they provide here. If 
you like it as is, then you won't be 
disappointed. The quality is O.K., by 
the way, but the surface has a few 
“prickles.” (W.N.W.) 
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The Most Complete Model, 


X-360 ! 


@Magnetic Brake: Developed to bring 
the tape to an immediate stop in a split 
second, without making it saggy or too 
taut. 


@ Automatic Volume Control (Comput 
-O- matic): Developed to automatically 
adjust the sound level for perfect high 
fidelity recording. The operator is relieved 
of the burden to manipulate the volume 
control watching the VU meters, as the 
occasion warrants. 


@ Automatic Dust Minder: Developed to 
indicate the dust deposits on the heads. 
Such deposits account for 90% of the 
failures in most tape recorders. Clean 
the heads as dictated by the indication 
of the lamp. 


@Three Speed Motor For Capstan 
Drive: Developed 3 tape speeds (7-%, 
3-% and 1-% ips), which can be deter- 
mined by the electrical selection of the 
motor speed. The 15 ips tape speed is 
made possible by the capstan and pinch 
wheel unit. 


@Cross Field Head: Developed to permit 
low tape speeds with amazing frequency 
response and perfect high fidelity re- 
cording. 


@4 track stereo/monaural recording 
and playback 

@50 watt solid state amplifier 

@ Automatic continuous reverse (Re- 
verse -O- matic) 


X-360D tape deck is also available. 


There are others too, all making for perfec- 
tion in sounds for your maximum enjoy- 


ment. 
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mood, and gives the orchestra its head 
much more than is his custom most of 
the time. However, the master hand 
is firmly on the reins in the “Barber” 
overture, where the crescendos need 
careful control and the phrasing needs 
to be carefully shaped; also in “The 
Light Cavalry” to prevent the canter- 
ing tune from developing into a charge. 
A thoroughly enjoyable performance 
of these lightweight pieces, which one 
seldom hears played as well as in this 
performance, (H.A.T.) 
* * * 


CURTAIN CALLS, The Pittsburg 

= aang Orchestra conducted by 
illiam Steinberg, | Universal 

Record Club Stereo U-904. 
Interest: Varied orchestral works. 
Performance: Entirely satisfactory. 
Quality: Excellent. 
Stereo: Well spread. 

The most important work in this sel- 
ection of shorter orchestral pieces is 
Ravel's “Valse Noble et Sentimentale.” 
This fine work has been unaccountably 
neglected for years by recording com- 
panies — it is not, by the way, to be 
confused with the much better known 
and often played “La Valse” — and it 
is presumably the hunger of record 
companies for new material which is 
responsible for its appearance here. 
There are eight waltzes in the suite, 
which are in varying moods and styles, 
and I would class them as_ typical 
Ravel in both thematic content and 
harmonic treatment, 

About equal in length is Dvorak’s 
“Scherzo Capriccio.” Like the Ravel 
work, this piece is seldom played, but 
the neglect is perhaps rather more 
merited since, although it contains 
some beautiful melodies, these are sur- 
rounded by tedious passages of orch- 
estral padding. The remainder of the 
program consists of’ six short and verv 
well known pieces: Rakoczi March 
(Berlioz) — Petit Mari, Petite Femme 
and Le Bal (Galop) from “Jeux 
d’Enfants” (Bizet)—French Miéilitarv 
March (Saint Saens) — Perpetuum 
Mobile and Tritsch Tratsch Polka (J. 
Strauss, jun.). On the whole, a very 
pleasing program, combining familiar 
and unfamiliar pieces in a variety of 
styles. The plaving of the Pittsburg 
orchestra is of excellent standard 
throughout, and the recording quality 
is first class, with verv wide dynamic 
range and _ negligible distortion. 
(H.A.T.) 

* * * 


NIGHTS AT THE BALLET. Various 
orchestras conducted by Robert 
Irving, Encore (E.M.1) Stereo 
SOEX 9400. 

Interest: Ballet excerpts. 
Performance: Pleasantly schmal- 


tzy. 
Quality: Dated, but acceptable. 
Stereo: Limited spread. 

On recent experience I have come 
to regard many of the economy bar- 
gain discs being released of late with 
some suspicion, but I have no such 
reservations about this disc. In the first 
place, I know the performance of 
“Sylphides” and “Carnival” which 
makes up the larger part of the two 
sides very well, having had it in my 
collection for several years, and I 
attest to its durability by its frequent 
visits to my turntable. Apart from this, 
the playing time is very generous in- 
deed, since in addition to the two 


SOUND: ERFECTS ennnsmsummsnrnenneniisisiiiiasiiitiiomniesiane 


EMI have recently released twelve sound effects records especially 
intended for use by amateur film makers and tape recordists, Manufac- 
tured in England and imported by EMI Australia, the records are 7-inch 
45rpm E.P.’s, with a total playing time of from 5 to 12 minutes, 


depending on the subject. 
The following is a list of the 
Cross-Channel Ferry EFX.10 
EFX.103; Steam Trains EFX.104; 
106; Wedding EFX.107; Seaside 


records, with their numbers: 

1; Aeroplanes EFX.102; Diesel Trains 
Electric Trains EFX.105; Cars EFX.- 
EFX.108; Weather Effects EFX.109; 


Clocks EFX.111; Birds EFX.113; Domestic Animals EFX.115. 

For review purposes, we received “The Seaside” and “Cars.” The first 
contains tracks with waves breaking, first associated with the sound of 
seagulls, then with children’s voices and the faint sound of a distant band. 


On the second side is heavy sea 


and wind, light waves, wind and rain 


on the beach and water splashing around rocks. 
The “Cars” recording contains the sound of a car arriving, a car 


turning, a car pulling 


away and of one passing. There is the sound of a 


horn, a journey inside a vehicle, clashing gears and a motor ticking 
over that reminded me rather strongly of the quality of vehicle I had 


to drive as a youth! 
Technically, there is nothing 
adequate for the intended purpose. 


startling about the discs but they are 
(W.N.W.) 
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works mentioned above there are gen- 
erous additions in the shape of the Pas 
de Deux from “The Nutcracker” ballet 
and extracts from “The Sleeping 
Beauty” ballets of Tchaikowsky; and a 
largish segment of the “Giselle” ballet 
of Adam. Although the sound is dated, 
it is still of acceptable standard. Re- 


commended for bargain hunters. 
(H.A.T.) 
* * * 
CONTEMPORARY ENGLISH 
MUSIC. The Lo Philharmonic 


Snashall, Virtuoso Series (Astor) 

Stereo SPLP1235. 

Interest: As per title. 

Performance: Polished. 

Quality: Good sound, some tape 
Noise. 

Stereo: Normal. 

Three works are presented: Sym- 
phony Elegy) 1965, Op. 40, by John 

cCabe—Concerto for String Orch- 
estra, Op. 39, by Kenneth Leighton — 
Divertimento for String Orchestra, Cp. 
43, by Adrian Cruft, 

The McCabe work has qualities 
which should appeal to those who have 
a taste for contemporary music with- 
out the aggressive avant garde features 
which many find hard to digest. Orig- 
inal and imaginative, it is lightly scored 


Acos 90 Series — a brand new family of four pick-up 
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AMPLION (A’SIA) PTY. LTD. 
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for the most part and the thematic 
material is pleasing. Here is a modern 
composer who is not ashamed to write 
a tune. I did find, however, that I ex- 
perienced a sense of irritation in a 
few places from excessive repetition of 
short phrases, 

Leighton’s Concerto has some im- 
pressive sounding orchestral effects and 
broad sweeping phrases but is almost 
entirely lacking in anything resembling 
a recognisable melody. Just before the 
end of the last movement, something 
which could be construed as a co- 
herent tune makes a brief, apologetic 
appearance but for most of the time 
the orchestra appears to be taking part 
in a shouting competition. The result 
—to me, anyway — resembles the 
noise of a crowd with everybody talk- 
ing at once — a babel of noise, with 
no distinguishing features. 

In complete contrast is Cruft’s Div- 
ertimento, which is transparently 
scored and melodious in character. Al- 
though the thematic material is taut 
and angular in the first movement, it 
broadens in the second movement to 
something resembling the _ great 
pastoral tunes of Vaughn Williams. 
The third movement is a particularly 
fine piece of string writing. Space does 
not permit more detailed analysis of 
these works, but the excellent sleeve 


$5.95 


$5.95 
$6.55 
$7.55 
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DIAMOND 
$8.95 Stylus at no extra cost. 


SENT FREE ON REQUEST 


29 Majors Bay Rd., Concord, 
Sydney, N.SW. Phone 731227 
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note by Gerald Larner will be found 
valuable by purchasers of this inter- 
LITTLE SHORT OF esting disc. Sound quality is of good 
standard, but there is noticeable tape 


noise in quiet passages, (H.A.T.) 


_RE a 
VIENNA, CITY OF DREAMS, Andre 


Kostelanetz and his orchestra, 
CBS Stereo SBP 233517. 


Interest: Viennese potpourri. 
Performance: Polished. 
Quality: Excellent. 

Stereo: Normal. 

The well-disciplined orchestra of 
Andre Kostelanetz gives its usual 
polished performance in this mixed 
bag of Viennese music. The program 
comprises: Waltz from “The Merry 
Widow” (Lehar)—Schoen Rosmarin 
(Kreisler)—Tritsch Tratsch Polka 
(Strauss)—Sag’ Ja, Mein Lieb, Sag’ Ja 

; from “Countess Maritza a 

Czardas from “Merry Widow” (Lehar) 

ba ” e! 

” MICROGROOVE CERAMIC CARTRIDGE —Serenade (Haydn)—Waltz from “The 


Count of Luxemburg” (Lehar) — 


fitted with diamond stylus A) PerptilMoton aus) = 


Liebesleid (Kreisler) — Blue Danube 


for stereo or mono microgroove records cata eee 


Sarame Endich, a very accomplished 
Micrographs of a groove recorded with a 10 Kc signal taken from soprano, sings the vocal parts in the 
three copies of the Decca stereo frequency test record SXL 2057. arias, While violinist Carrol Glenn 
demonstrates considerable skill in the 
solo violin parts of the two Kreisler 
numbers. With its 40 minutes of 
sheer melody, this disc makes very 
pleasant listening. (H.A.T.) 


UNPLAYED MICROGROOVE 


* * * 
z ; a por ae PETE FOUNTAIN PLAYS’ BERT 
AFTER ONLY 1 PLAYING KAEMPFERT. Coral (Festival). 
with a good, average- priced _ we - _ Stereo SCL932788 (also in mono). 


FOR THE FIRST TIME — Brenda 
Lee and Pete Fountain, Festival. 
Stereo SDL932877 (also in mono). 


Interest: Very commercial Pete 


cartridge. Arrows show damage 


NO DAMAGE AFTER 250 zm :, Fountain. . : 
q i a edie : Performance: Neither album im- 
PLAYINGS with Decca Deram. on = = a presses. 


Quality: Both superbly recorded. 
Stereo: Good balance and sep- 
aration. 


THE DE Leaving aside my personal view that 
Pete Fountain is one of the most over- 


rated musicians in the business, I am 


DAMAGE AFTER 250 PLAY N bound to say that neither of these al- 
bums displays the clarinet playing of 

Fountain at its best. 
THAN THE AVERAGE CARTRIDGE The Coral L.P. was recorded in 
Europe with musicians from the Bert 
Kaempfert Orchestra and Fountain 
DOES AFTER ONLY ONE strolls rather glibly through 11. of 
Kaempfert’s best-known compositions. 


They include “Strangers In The Night,” 
“Danke-Schoen,” “A Swingin’ Safari,” 


The Decca Deram has a tip mass of 0.6 “Spanish Eyes” and “Love.” 


milligramme; its compliance is 9 x 10—¢ Retail Price fs The aroengementy by vier Reh- 

6 ein are unobtrusive, t Fountain 
cms/dyne (lateral) and 5 x 10 cms/ $1 ? 60 sounds surprisingly ill at ease on several 
dyne (vertical); tracking weight 2.5 gms.; P of the tracks. Perhaps, like me, he 


felt that the Kaempfert Orchestra had 
already covered this ground more than 
adequately on their numerous, highly 

successful albums. 
Sole Australian Agent: The combination of Pete Fountain 
. and Brenda Lee is, on paper, a strange 
one, but it appears from the sleeve 
BRITISH MERCHANDISING PTY LTD note that Fountain and she have had 
. . “a mutual admiration society” for some 

years. 

Whatever the background, the album 
is not a devastating success. Miss Lee 
ns 1 has some amazing mannerisms in her 
singing—a harshness and masculinity, 
and a tendency to over-project which 


frequency response + 3dB 18 c/s to 18 
Kc/s. 


Shaw House 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 
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begins to grate a little. Her pitching 
is also suspect. 

Nevertheless, Fountain himself seems 
to be a little more confident in his 
solos and obbligatos to Brenda Lee’s 
vocals, The titles include “Cabaret,” 
“Basin Street Blues,” “Mood Indigo,” 
“I Gotta Right To Sing The Blucs” 
and “Can’t Take My Eyes Off You.” 
The arrangements by Charles Bud Dant 
are impressive. 

It would be untair to recommend 
either of these mediocre albums even 
to Pete Fountain devotees. For one 
thing, it depends very much on their 
reaction to Brenda Lee’s singing. The 
playing time of the Kaempfert album 
is short at 28 minutes, while the album 
with Brenda Lee plays for 34 minutes. 

(1.F.C 


* * * 

ENOCH LIGHT PRESENTS 
TWENTY-ONE TROMBONES — 
Urbie Green. Project 3 (Festival) 
Stereo SPJL-932775 (also in 
mono). 

Interest: Not just for trombonists. 
Performance: Surprisingly success- 
ful. 

Quality: Excellent recording. 
Stereo: Good separation 

balance. 

At first, the thought of no less than 
twenty-one trombonists playing  to- 
gether is a little daunting. But, in 
fact, the 34 minutes of this album turn 
out surprisingly well. 

There is no doubt about the pro- 
fessionalism of the trombonists in- 
volved. The album features the sup- 
erb solo work of Urbie Green, who 
made his reputation with Woody Her- 
man in 1950-52 and was subsequently 
associated with Benny Goodman jn the 
late 1950s. Since then, he has been 
very active as a New York session 
musician. Some of the other trom- 
bonists include famous names like J. 
J. Johnson, Lou McGarity, Will Brad- 
ley and Kai Winding. 

Thoughtful arrangements by Lew 
Davis create a surprising amount of 
tonal variety, with the trombones at 
times cascading behind Green, at 
times taking the melody with a lovely, 
rich sound. 
Mattola and Barry Galbraith also help 
to sustain interest. 

The best tracks on this recommended 
album are, I think, the ballads like 
“Here's That Rainy Day,” “Stardust,” 
and “Without A Song,” which are 
particularly suited to the warmth of 
the trombone. (T.F.C.) 

* * 

ABOVE THE STARS — Acker Bilk 
with the Leon Young String Cho- 
rale. Columbia Encore Series 
(E.M.I.). Mono OEX9381. 

Interest: Pleasant relaxing music. 

Performance: Not quite the best 
Bilk-with-strings. 

Quality: Well recorded. 

Most readers of this review will have 
heard, at some stage, tracks by the 
highly successful combination of Acker 
Bilk’s clarinet and the Leon Young 
String Chorale. Personally, I rather 
enjoy their albums in small doses. 

However, the really important ingre- 
dients in an album of this kind are 
tunes of a high melodic quality. Un- 
fortunately, some of the selections on 
this L.P. are not quite strong enough 
to sustain interest. 

Nevertheless tracks like “Moonlight 
Becomes You,” “Skye Boat Song,” the 


and 


Guitar solos by Tony. 


late Ziggy Elman’s famous “And The 
Angels Sing” and Charles Chaplin’s 
beautiful “Limelight” come off very 
well indeed. As usual Bilk plays very 
pleasant, reedy clarinet and Leon 
Young’s arrangements for his String 
Chorale are immaculate. 

The fact that E.M.I. have issued this 
on their budget-price “Encore” Series 
may possibly be enough to offset the 
few less impressive tracks on the 
album. The playing time is 35 minutes 
(T.F.C.) 


* * * 


GOLDEN TROMBONE FAVORITES 
—Warren Covington and his Or- 
chestra, Calendar (Festival) Stereo 
SR66-9419 (also in mono). 


Interest: Big Band tribute to 

famous trombonists. 
Performance: Rather ordinary. 
Quality: Dull, flat recording. 
Stereo: Adds very little. 

Trombonist Warren Covington direc- 
ted the Tommy Dorsey Band following 
Dorsey’s death in 1956, and since 1961 
he has led the remnants of that Or- 
chestra under his own name. 

Like the new Glenn Miller Orches- 
tra, the appeal of his band is based 
on nostalgia for the famous Swing 
Bands of the late 1930s and early 
1940s; and, in essance, the music has 
changed very little. 

The tracks on this album are all 
associated with famous trombonists 
Some are bandleaders like Tommy 
Dorsey (“I'll Never Smile Again”) and 
Si Zentner (“Lazy River”); while the 
others are famous soloists like Bill 
Harris of the Woody Herman Band 
(“Bijou”), Trummy Young (“Margie”) 
and Jack Teagarden (“I Gotta Right 
To Sing The Blues’’). 

But recreations and musical tributes 
of this kind rarely result in satisfac- 
tory albums and the tracks on this 
L.P. have a dated and rather uninspir- 
ing sound. The Warren Covington Or- 
chestra is competent enough musically, 


Mr. 


but the arrangements show little enter- 


prise. 
All in all, this is a dull album and 
the playing time is mercifully on the 
short side at 34 minutes. (T.F.C) 
* * * 


GOLDEN HAWAIIAN HITS, Martin 
Denny. Stereo, Liberty (Festival) 
SLYL-932,665, Also in mono 
LYL-32,665. 

Interest: Denny’s Hawaii. 
Performance: Sparkling. 
Quality: Very clean, 
Stereo: Plenty of spread. 

Ever since his first “Exotica” 
album for Liberty Records, Martin 
Denny has been identified with a 
characteristic sound — bright, tuneful, 
rhythmic, simple yet always interest- 
ing. Here the Denny treatment is ap- 
plied to the kind of Hawaiian music 
with which he is so much at home. 
Hawaiian Village Sweetheart Aloha 
— Diamond Head — Lovely Hula 
Hands — On The Beach At Waikiki— 
Little Grass Shack — Pagan Love 
Song — Aloha Oe, and many others: 
to be precise, 20 in all. 


Good for background, good for 
straight listening. (W.N.W.) 
* * * 


THE DOWNTOWN SCENE—Nina- 
pinta and his Bongos and Congas. 
Calendar (Festival). Stereo SR66- 
9423 (also in mono). 


Interest: Good party music. 

Performance: Preferably in small 
doses. 

Quality: Good bright recording. 

Stereo: Makes little difference. 

I have no idea who or what Nina- 
pinta and his Bongos and Congas are, 
but my guess is that the musicians on 
the album are New York session men. 

The band is medium-sized with two 
trumpets, two or three reeds plus a 
rhythm section including several first- 
rate percussionists. 

The tunes (“Hits for the Hip”) are 


a 

dream 

comes 
true 


Nick Atkins, for many 


years Sydney’s foremost hi- 
fidelity consultant and a well- 


known 


music enthusiast, 


recently opened shop in a new and modern showroom 
at 432 Kent Street, just 20 yards around the corner from 
Druitt Street. For Nick, a man with keen dedication to 
his profession, KENT HI-FI is a dream come true. He’d 
like to invite everyone interested in good sound to call 
in and see him, to give them the benefit of his experi- 
ence and knowledge on all matters concerning stereo 


hi-fidelity equipment. 


The phone number at KENT 


HI-FI is 29-2743. As a matter of policy, Nick will con- 
centrate on high quality equipment at prices you will 


find more than reasonable, his slogan: being: 
mum of enjoyment for a minimum outlay.” 
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FROM MASTERSOUND 
“AUDIO MATES" 


A truly great combination of turntable and tone-arm 
which has often been copied but never equalled. 


z 


The THORENS 1D124 turntable and its partner... 
The equally famous and unsurpassed SME tone-arm. 


Pure Concentrated Listening pleasure comes Ss 
to you through a SONY Headphone. These ~ he 
magnificent Headphones are now available q Ny 
at a special stocktaking price. . 


OUR SEPTEMBER SPECIAL 


A first class combination giving maximum in sound reproduction 


and pride of ownership. ONE ONLY! 


WHARFEDALE THORENS 1TD150 


WHF—20 Amplifie: Turntable 
S.M.E. 3009 


| Tone-Arm 
| 


p 


TANNOY 12" two 
speaker systems in SHURE M 75 G. 
LANCASTER cabinet Cartridge 


TOTAL PRICE $771 


NEW RELEASE 


SHURE M3IE Cartridge | - 2 gram tracking. SHURE M32E 
Cartridge 24 - 5 gram tracking. Elliptical Styli at a budget price. 


ws 


NEW LIMITED SHIPMENT JUST ARRIVED 
Solid State Quad Amplifiers. 

A new standard in Hi-Fi in true QUAD tradition. Brand new 
features—Printed plug-in circuit boards for pick-up matching— 
0.03%, distortion—frequency response 30—20,000 Hz at 0.5db 
or lower. 


GRILLE CLOTH GALORE 


New patterns constantly added, ask for a sample. Also B.A.F. 
Wadding for proper sound padding of your speaker enclosures. 


MASTERSOUND SALES PTY. LIMITED, 


400 KENT STREET. 
SYDNEY. 29-1257 


ELECTRONICS Australia, September, 1968 


eer 
ea a 


a bit dated now — “Help,” “Down- 
town,” “Lovers’ Concerto,” “Satisfac- 
tion” and eight others like those — 
but the musicianship is of a reason- 
ably high quality. The arrangements, 
however, are somewhat unimaginative 
and little attempt is made to vary the 
sound of the group. 

This is really ideal party music— 
loud, brassy and lacking in dynamics. 
For listening, 36 minutes of this kind 
of music becomes a shade monotonous 
but it is punchy and swinging in its 
own rather oan er (T.F.C.) 


HUMPHREY BISHOP PRESENTS: 
60 Years of Song. Mono, RCA 
L-101,812. 

Interest: Radio, pre TV. 
Performance: Vital. 
Quality: Acceptable. 

What memories this record stirred. 
The construction of what was, in its 
day, the showpiece radio siwdio in 
Sydney; the multiple control rooms, re- 
cording annexe, sponsor’s gallery, the 
battery of RCA ribbon mikes, twin 
grand pianos and a concert Hammond 
— one of the first of such organs in 
Australia. And, of course, Humphrey 
Bishop with the chorus, orchestra and 
guest stars who pulled high ratings with 
their live presentation of evergreens be- 
fore an eager studio audience. 

Selected from recordings of the show 
made between 1941 and 1945, this 
album features Walter Kingsley, 
Magda Neeld, Albert Miller, Marie 
Burke, Willa Hokin, Alan Eddy, Strella 
Wilson, Norma Beattie and Joe 
Barnes. 

The numbers: Without A Song — 
I'm In Love With Vienna — One Day 
When We Were Young — Smoke Gets 
In Your Eyes — Someday I'll Find 
You — Farewell To Dreams — Could 
I Be In Love — The Gendarmes’ 
Duet — A Room With A View — I 
Got Plenty Of Nuttin’ — The Blue 
Room — The Donkey Serenade — Ol’ 
Man River. 

The performances are consistently 
good and the soloists well recorded, 
and anyone who can recall those days 
will thoroughly enjoy this presentation. 
You may note, however, that the 
orchestra and chorus are quite muffled 
and it isn’t hard to appreciate the 
trend, which later became evident, to 
plan studios and microphone layouts 
for a brighter, more reverberant sound. 
(W.N.W.). * ~ 


FAMILY PORTRAIT — 16 A&M 
artists A&M Records (Festival). 
Stereo SAML92/11 (also in mono) 


Interest: Cross-section of popular 
music. 

Performance: Very mixed. 

Quality: Acceptable. 

Stereo: Good separation on most 

tracks. 

I daresay the idea behind this al- 
bum will appeal to some record buy- 
ers. Festival have packaged tracks by 
16 different A&M artists and issued 
the result at the reduced price of 
$3.95 (playing time, 43 minutes). 

One obvious problem for potential 
purchasers with extensive record col- 
lections will be the likelihood of dupli- 
cation. But a more serious criticism 
is the general impression of medio- 
crity throughout the album. I think it 
is fair to say that most of the tracks 
on “Family Portrait” were far from 
being the outstanding ones on the 


original albums from which thsy were 
pie. Some tracks, indeed, are rank 
ad. 

The artists range from Herb Alpert 
and the Baja Marimba Band to the 
late Wes ontgomery and Herbie 
Mann; from Chris Montez and Liza 
Minelli_ to Burt Bacharach and An- 
tonio Carlos Jobim. I cannot imagine 
anyone enjoying all 16 tracks but, 


as an A&M _ sampler, it may have 
some appeal — especially at the re- 
duced price. (T.F.C.) 

* * * 


ROMOLA COSTANTINO. Recital 
of French Piano Music. E.M.I. 
Stereo OASD 7545, 

Interest: Sydney pianist. 
Performance: Rather gloomy. 
Quality: Good, but low level. 
Stereo: Not significant. 

Romola Costantino is one of Syd- 
ney’s leading pianists, and I believe 
that she has made at least one earlier 
recording. E.M.I. is to be congratu- 
lated in affording these young artists 
recognition in the local recording 
sphere. Having said that it is with a 
tinge of regret that I have to express 
some reservations about this disc. 

Miss Costantino shows considerable 
ability in her performance here but, 
on the whole, the disc proved to be 
something of a disappointment. The 
choice of pieces js curious, the program 
comprising: La Valse (Ravel)—Pavane 
for a Dead Infanta (Ravel) — Suite 
Bergamasque (Debussy)—Nell (Faure) 
— Pavane (Faure). Four of the five 
pieces are transcriptions for piano, only 
the Debussy being originally written 
for the instrument. All the works are 
introspective in character, and the re- 
sult is a generally gloomy air in the 
performance as a whole which is not 
entirely dissipated even in the lively 
“Passepied” section of the Debussy 
suite. The “Claire de Lune” is taken 
rather fast, and in the process loses 
some of the air of mystery upon which 
this piece depends for its effect. De- 
prived of this, it becomes a rather 
trite little tune. On the credit side, 
“La Valse” spins along with a nice 
air of irony, and I found this the best 
part of the disc. 

Sound quality is of good standard, 
but is recorded at rather low level, so 
that one is forced to turn up the wick 
to the extent that surface noise is am- 
plified more than is good for listening. 
(H.A.T.). 

* * 


GEORGE FEYER, Piano Magic: 
Hollywood. Stereo, Calendar 
SR66-9,488, Also in mono R66- 


488. 

GEORGE FEYER. Echoes Of Love. 
26 Great Love Songs. Stereo, Uni- 
versal Record Club SU-900. Also 
in mono U-900. 

Interest: Melodic piano. 
Performance: Smooth, pleasant. 
Stereo: Not vitally important. 
Quality: Very clean. 

Of all the pianist-entertainers avail- 
able on record, I doubt that any has 
a mote relaxed style or is easier on the 
ear than George Feyer, and both these 
budget-priced records demonstrate the 
point. 

The first is done with rhythm back- 
ing and features Hollywood themes: 
Mary Poppins Medley — The Sweet- 
heart Tree — Moon River — Forget 
Tomorrow — Charade — Zorba The 


Greek — It Had Better Be Tonight — 
The Sandpiper Theme — Ship 
Fools — Dear Heart — Days Of Wine 
And Roses — Goldfinger. All these are 
separate tracks and will appeal to those 
with an ear for the more recent movie 
soundtracks, 

My pick, however, is the second 
record “Echoes Of Love,” mainly be- 
cause it fits the way I personally like 
to listen to George Feyer, solo piano 
(or nearly so), a completely unbroken 
flow of melodic variations, and tunes 
that date back just a little further: 
Mood For Love — Many Splendoured 
Thing — Parlez-Moi D’Amour — 
They Say It’s Wonderful—The Girl 
That I Marry — and lots of others. 

As a background for dining or relax- 
ing, these albums would be hard to 
beat. (W.N.W. + 


NERO-ING IN ON THE HITS. Peter 
Nero, piano, with orchestra. RCA 
Dynagroove Stereo LSP-3871. 
Available in mono, 

Interest: Recent hit tunes. 

Performance: Skilful, but .. . 

Quality: Usual Dynagroove excel- 
lence. 

Stereo: Ditto. 

I must admit that I do not quite 
know what to make of Peter Nero. 
His tremendous talent is unquestion- 
able. He is an imaginative arranger, 
skilful pianist and composer, and I 
obtained a great deal of pleasure from 
his early discs. Yet somehow his lat- 
est releases do not quite click, After 
careful consideration, I put this down 
to two things — firstly, his choice of 
material and secondly his rapid changes 
of style at the piano, 

This latest release forms the perfect 
example of this, The songs are mainly 
those which have occupied high posi- 
tions in the popularity charts but are 
now no longer in evidence: Up-Up and 
Away — Casino Royale — A Whiter 


Shade of Pale — The Impossible 
Dream — Ding Dong! The Witch is 
Dead — Fiddier on the Roof — 


Somethin’ Stupid — Music to Watch 
Girls By — The Flower Children — 
Nero-ing In. 

In his treatment of these, Peter 
Nero adopts a straightforward “cocktail 
piano” style for some of the time, but 
tends to rush off here and there into 
a kind of progressive jazz treatment. 
I do not wish to give the impression 
that the disc is not pleasant to listen 
to — quite the reverse. There are some 
enjoyable tracks — “Fiddler on the 
Roof” and ‘The Flower Children” are 
particularly good, but I feel that this is 
a disc which you should try to hear 
for yourself. You may find it great, or 
you may not. It depends on your own 
taste. (H.A.T.) 

* * * 


ENTER LAUGHING. Gita Rivera, 
vocalist, with orchestra conducted 
by Thomas Tycho. RCA stereo 
SL101817. Available in mono. 
Interest: Local talent. 
Performance: Worth hearing. 
Quality: Very good. 

Stereo: Normal. 

Although not yet 21, Gita Rivera 
has already carved the foundations for 
a successful career in show business, 
with numerous television appearances, 
a part in the film “They’re a Weird 
Mob” and appearances in many night- 
clubs, cabarets and theatres. In this. 
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COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TR9 


AS AN AMPLIFIER... 

@ Frequency response, 20- 
20000 cps. 

@ 7 Watts RMS. output per 
channel. 

@ Distortion less than :25% 

@ Separate treble and bass 
controls. 


ASA RADIO... 

@ Being fully _transistor- 
ised, can be switched on 
all day at full output with- 
cut heat problems. Pro- 
gram can be recorded on 
tape without any external 
connections, 

AS A TAPE RECORDER... 

@ Freq. response 30-18000 
cps. 

3 speeds. 
indicator, 
Push button 
Superimposing. 

PRICES: 
track mono, $159.00 
track mono, $169.00 
track stereo, $230.00 


RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $26.00 EXTRA. 


TAPE DECKS 
for the home constructor, 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted ... 
2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail- 


able). 


CLASSIC TAPE RECORDERS 


93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 
Telephone 79-2618 


Meter _ level 


operation. 
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Your amateur ways 
are over 


Take the controls of any of 
three separate stereo systems 
in Sansui’s famed AU amplifier 
series and your amateur ways 
are gone forever. 

Whether you choose the pow- 
erful 70 watt, medium powered 
60 watt or compact 46 watt sys- 
tem, you'll find more quality, 


ee 
1 AU-777 70W Bandwidth 20Hz-50KHz. 
Stereo amplifiers 0.5% distortion. 


precision and performance than 
ever before available in any 
comparatively priced system for 
general consumers. 

Like the handsome AU-777 
system above, each consists of 
four carefully planned and fully 
compatible components featur- 
ing satin-finished black ampli- 


System B 


0.09% wow & flutter. 


AU-555 60W Bandwidth 20Hz-30KHz. | AU-222 46W Bandwidth 20Hz-20KHz. 
0.5% distortion. 0.5% distortion. 
° M/FM MPX. FET, k = M/FM. PX. ; 
TU-777 FET circuitry. AM/FM/FM MPX. TU-555 AM/FM/F PX Blac TU-555 AM/FM/FM MPX. FET, Blac’ 
panel. panel. ‘ 
Record players SR-4040 2-speed belt drive. Magnetic 
cartridge. 


SR-3030 45 & 33 rpm. Belt drive. 


fiers and tuners, and walnut 
record players and speakers. 
Take the controls of any of 
the three systems and leave your 
amateur ways behind you. 


SR-2020 2-speed belt drive. Magnetic 
cartridge. 


| speakers | SP-200 40W 3-way, 5-speakers. SP-50 25W 2-way, 2-speakers. SP-30 20W 2-way, 2-speakers. 


SANSUI ELECTRIC CO., LTD. 14-1 2-chome, Izumi, Suginami-ku, Tokyo, Japan 
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her debut record, she shows an impres- 

sive talent. She appears to have 

modelled her singing on that of 

Caterina Valente and like that great 

star, she is multilingual. In this album 

she sings in French, Italian and Spanish 
as well as in English. Apart from 
some slight lapses in phrasing here 
and there, her singing compares very 
favourably with that of Valente. She 
has plenty of time to improve, and 

Il am sure we can expect to hear much 

more of this talented singer in the 

future. 

Her program here comprises: 
Siboney -—- Two For The Road — 
Letters — La Vie en Rose — Spring— 
If He Walked Into My Life — Enter 
Laughing — The Streets Are Deserted 
Now — The Sweetheart Tree — Just 
Once More — Mama — My Heart 
Just Died. The technical quality of 
this local recording is excellent, the 
only slight cause for complaint I have 
being the over-prominence of the brass 
in some tracks, which gives the singer 
too much competition. (H.A.T.) 

* * * 

ALWAYS. Deanna Durbin. Calendar 
Hits (Festival) mono only R66-469. 
Interest: Film star of the forties. 
Performance: Pleasing style. 
Quality: Not good. 

Deanna Durbin had a relatively 
brief career as a film star, but during 
the period she was top billing she 
must have made more than a dozen 
films and goodness knows how many 
recordings of the type of song pre- 
sented here—mainly evergreens and 
classically orientated numbers. Her 
small, clear soprano won for her a 
wide audience, and I imagine it will 
be those of her past fans with nostalgic 
memories who will want this disc, 
despite its disadvantages of very out- 
dated sound quality and residue of 
surface noise from the 78rpm masters 
used. It is easily discernible from this 
release that she possesses a very sound 
musical training, and no doubt had 
visions of being an opera star at one 
time. Unfortunately, her voice did not 
have the necessary power for the 
arduous career of an opera diva. I 
do not know if anybody has previously 
invented the word “sopranette,” but if 
not I claim the honour in applying 
it to Miss Durbin. 

Tune titles are: Spring Will Be A 
Little Late This Year — Musetta’s 
Waltz Song — Amopola — When 
April Sings — La Estrellita —- The 
Turn Table — Always — Les Filles 
de Cadiz — Because — Blue Danube 
Dream —- Poor Butterfly — Kiss Me 
Again. If you were one of Deanna’s 
fans 20 years ago you will certainly 
recognise all these. (H.A.T.) 

* * * 

LAURIS ELMS. Recital of songs by 
Schubert, Liszt and Duparc. Piano 
accompaniment by Geoffrey Par- 
sons. E.M.I. Stereo OASD7357. 
Interest: Australian contralto. 
Performance: Very satisfying. 
Quality: Good standard. 

Stereo: Well spread. 

With this disc, another outstanding 
Australian singer makes her recording 
debut. Miss Elms has a wonderfully 
dark and warm voice and I feel sure 
she will be making many more discs 
in the future. In this recital she pre- 
sents a group of five songs by Schu- 
bert: Aufenthalt—Gretchen am Spin- 


rad—Standchen—Die Junge Nonne— 
Fruhlingsglaube; two songs by Liszt: 
O, Quand Je Dors—Die Loreley; and 
two songs by the Frenchman Duparce: 
La Vague et la Cloche—L’Invitation 
au Voyage. 

Although this is Miss Elms’ first re- 
cording, she is by no means inexperi- 
enced, as she has performed in opera 
at Covent Garden and in Australia 
for the Elizabethan Opera company. 
Her interpretation of the Schubert 
songs shows an understanding for the 
special requirements of lieder singing 
which cannot fail to please those who 
appreciate such works. My own re- 
action to the other songs was not so 
favourable but, in all fairness, I must 
say that this is probably due to a lack 
of sympathy with Liszt and unfamili- 
arity with the style of Duparc. 

Geoffrey Parsons (another Australian 
artist, now normally resident in Lon- 
don) contributes a satisfactory piano 
accompaniment. The recorded sound is 
of good standard. (H.A.T 


* * * 

THE INCOMPARABLE VOICE OF 
PAUL ROBESON, World Record 
Club, two 10in discs, mono only, 
4375-6. 

Interest: Unique bass voice. 
Performance: Superb. 
Quality: Good remasters. 


Paul Robeson is one of a select band 
whose voices can be styled unique— 
in my lifetime, anyway. In the same 
category I place very few others, 
among whom are Caruso and Kathleen 
Ferrier. Trained in law, it was almost 
by accident that he became first an 
actor, and then a singer. He is 70 
years old this year, so was well past 
his best when the L.P. disc appeared 
on the recording scene. For this 
reason, he has made very few modern 
recordings—moreover, he has lived in 
Russia for many years. The tracks 
on this two-disc set are all remastered 
from his early 78rpm_ discs, when 
he was at the height of his career, so 
their represent Robeson at his best— 
and what a wonderful best that is. 

Included in this selection are just 
about every track a Robeson fan would 
wish to find: Old Man River—Trees— 
Sones My Mother Taught Me—Night 
—The Rosary—Solitude—St. Louis 
Blues—Mighty Lak a Rose—Mood In- 
digo—Deep River—Ma Curly Headed 
Baby—Carry Me Back to Green Pas- 
tures—I Still Suits Me—Just A Weary- 
in’ For You-—-Swine Low, Sweet 
Chariot—My Old Kentucky Home— 
Fat Li'l Feller Wid His Mammy’s Eyes 
—Short’nin’ Bread — Song of the 
Volga Boatmen — Wagon Wheels 
—My Way. While in no sense high 
fidelity material, these tracks have been 
very well remastered, and background 
noise is very low indeed. I have nu 
hesitation in recommending these ab- 
sorbing discs to Robeson fans. 

(H.A.T.) 


Very Briefly ... 


ROMANCE, The Vienna State Opera 
Orchestra conducted by Hans 
Hagen. Universal Record Club. 
Stereo U896 (or mono). 

Light classics, of course, and a good 
selection, too, but the orchestra is 
mediocre and the technical side below 
standard. The 12 tracks include Minute 
Waltz (Chopin)—Liebestraum (Liszt)— 
G. minor and C sharp minor Preludes 
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If you want 


STEREO 
EQUIPMENT 


You'll deal better with 


H. B. RADIO SALES 
SEPTEMBER SPECIALS 


KENWOOD TK250 AMPLIFIER/ 
2 Wharfedale Golden 10 speakers 
in R2 teak cabinets/Dual 10095K 
player with Shure magnetic cart- 
ridge on platform $386.00. 

NEW B.S.R. UA70 Stereo Changer- 
Player (or Garrard 50 MkII) on 
teak platform $47.50. 

PALACE 8-WATT Stereo Ampil- 
fier, two Magnavox 8" Speakers 
and Garrard 1000 Changer, ayer 


MAGNAVOX or ROLA_ design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 
speaker fitted .. .. .. .. $27.50 
Cabinet Kit only .. .. $10.50 


MAGNAVOX 10 W.R. and 3 T.C. 
Tweeter with Crossover network 
in 2 C.F. cabinet 3" material $39.00 
12 W.R. in 3 cubic fe. raving 


GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, 2in 
$55.00 


material .. a 
Cabinet Kit and Speaker . $44.20 
WHARFEDALE design, 3 CF 
cabinet (R3) 2in material and Gol- 
den 10 speaker .. . $58. 
Cabinet. Kit and | Golden 
Speaker .. 2. 1. ck 0. $47. 
Special quotes for other 

Wharfedale or Goodmans speakers. 

Available in Maple, Walnut 
or Rosewood colours. Teak 
veneer $1 extra for Slimline and 
Bookshelf models. $3.00 extra 
for others. 


PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cublnct kit only $7. 


All other parts, including speakers, 
innerbond, etc., $15.40. 


POINT 4. BOOKSHELF UNIT, 
complete kit of parts, cabinet, 
speaker, innerbond, etc., $25.00. 


PLAYMASTER Super Bookshelf 
System. Complete, $43.00. 
Cabinet kit only $10.50. 


All other parts, including speakers, 
innerbond, etc., $25.00. 
Teak, $1.00 extra. 


N.S.W., $1.00; Qld. Vie. 
$1.40: cther | States, $2.00. 


SPECIAL QUOTES 


For Complete Sets Based On 

LEAK — MAXAMP — PEAK 

— PIONEER — QUAD — 
SANSUI — TRIO. 


Send stamp for Stereo Catalogue 


H. B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY 


Telephone 56-5580 


Postage, 
Tas. 
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HI-Fl STEREO EQUIPMENT 
BY CLASSIC 


Based on the R. & H. Playmaster 118 and 101 Amplifiers with these added features: 


@ Loudness control giving bass boost at low volume. @ Calibrated dial available for all States showing main stations in 
@ Scratch Filter, larger type. 
@ Provision for tape recorder with separate record-play switch. @ Faily gvaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 


@ Inbuilt high gain tuner with a frequency coverage of $30 to 1,600 K .C @ EHS84 tuning indicator giving accurate tuning with ease. @ Two 
channel tone control stage with separate bass and treble controls, @ Input facilities with switching for pick-up and stereo or mono tape recorder 
for record or play back. @ Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. ® Valves used:—4 6GW8, 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2 0A210 diodes. Dimensions 15%" x 512" x 11” 


118 UNIT WITH TUNER 101 UNIT WITH TUNER 
@ Output 8 watts per channel (16 watts). @ Output 11 watts per channel (22 watts). . 
@ Incorporating Ferguson type O.P. 412 grain oriented output trans- @ Incorporating Ferguson type O.P. 447 grain oriented output trans 
formers giving a frequency respons of 20 to 30,000 cycles. formers giving a frequency eaery of 20 to 30,000 cycles. 
118 inl WITH “GARRARD CHANGER, 101 AMPLIFIER WITH GARRARD CHANGER 
‘D> HI-FI SPEAKERS AND HI-FI SPEAKERS 


Type 50 Mk II changer ened with 9TA Sonatone ceramic cartridge and Type 60 Mk II changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
speakers. dual cone Hi-Fi 8in speakers. 


$272.00 FREIGHT EXTRA. $206.00 


NEW AMPLIFIERS AND TUNERS BASED ON THE PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 106 AMPLIFIER AND 
TUNER TUNER 


$79.50 $104.00 
FREIGHT EXTRA FREIGHT EXTRA 


106 AMPLIFIER 


@ Output 8 watts per 
107 AMPLIFIER channel (16 watts). Fer- 


nae esas vom veune sascre 
© Output 5 rm = * 
tput 5S watts per 4 AN 
guson grain oriented out- 
Seite, Gavel SPECIFICATIONS COMMON TO BOTH UNITS ere -tegaetontets with 
. formers with a_ re- Inbuilt high-gain tuner with a frequency coverage of 530 to 1,600KC. response of 20 to 30,000 
sponse of 20 to 30,000 Two-channel tone control stage with separate bass and treble controls. 
cycles. Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. ® EM84 tuning indicator. 
Loudness control giving bass boost at low volume. 

Chasis. Dated and mounted in attractive metal oa Ete in grey with control ONS NA sued ea 
5 1 i and black with tching knobs t + . 
12AT7, 2—6BQS, and Dimensions: 13sin soda Sie maatia 4—6GW8 and 2—0A210 

6CA4 rectifier. Fully guaranteed. rectifiers, 
THE ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1,000 CHANGER WITH RONETTE CARTRIDGE 


AND TWO MAGNAVOX 8WR OR ROLA 8CMX HI-FI SPEAKERS 


107 — $124.75 FREIGHT EXTRA 106—-$149.25 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 


Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 
P.A. amplifiers. 
SPECIFICATIONS 
Frequency coverage 530 to 1600 K.C. Inbuilt aerial, provision for external 
aerial. 240 volt A.C. operation. Dimensions 102 x 6in x 34in. Output 
variable from SOmvy to 1.5 volt. 
$44.00 Post and Packing, N.S.W., $1.50. 


— PLAYMASTER THE NEW MULLARD 
We ora... BOOKSHELF LOUD | BOOKSHELF MINI 
SPEAKER SYSTEM SPEAKER UNITS 


As featured in “Mullard Outlook,” 


Complete unit, built, wired and polished April, 1966. issue. 
in walnut, teak or maple. These units designed by Mullard and Magna- 
vox engineers compare favourably with im- 
$30 Ported B/S Speakers costing more than twice 
the amount and are ideal where space is 
Post and packing: limited, Incorporates the Magnavox 6WR 6in 
N.S.W. $1.50, Interstate $2.50. Speaker and the new 3TC Mk. TI tweeter 
7 _ frequency response, S50 to 18,000 cycles 
Complete kit of parts less Cabinet but Power rating max. & watts. Polished in| rose- 
fF including Speakers. Inductance, Conden- wood. teak. maple or walnut. 
my ser. Resistor, “Annabond,. and: ‘Speaker Available in 743 or 15 ohm impedance. 
sil 
CABINE eac Post. 28% extra. , 
DIMENSIONS Post and packing: N.S.W., $1.50; Interstate 
16° % 12° x 7 ‘jvnilishte 7% or 15 ohm {mpedance. $2.50. 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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(Rachmaninoff)—Intermezzo to “Cava- 
lleria Rusticana” (Mascagni). U.R.C. 
members with a taste for light classics 
would probably find the enjoyable 
“Serenade” disc (UP761) a_ better 
choice. (H.A.T.) 

ECHOES OF HOLLYWOOD, VOL. 2, 
Wilbur Kentwell. Mono, E.M.I. 
Encore Series OEX9405. 

Re-released on the economy Encore 
label, this album which Australian or- 
ganist Wilbur Kentwell made some 
years ago, is still good buying for 
those who are partial to the Hammond 
organ. Teamed up with the well-known 
string bass player, Reg (“Swivel Head”) 
Robinson, he presents a medley of 26 
tunes from M-G-M pictures, tunes like 
Alone—San Francisco—Donkey Seren- 
ade—Over The Rainbow—Temptation 
—yYou Are My Luck Star—and so on. 
It's best played at low volume, where 
the heavy bass beat is less apparent. 
(W.N.W.) 

JANE MORGAN. A Jane Morgan 
Happening. Universal Record 
Club Stereo U897. 

Top rating Jane Morgan demon- 
strates once again what a talented per- 
former she is in a collection of estab- 
lished favourites and some of her own 
novelty numbers, including Night Life, 
Cincinnati, Ohio—The Marvellous Toy 
—North—My Funny Valentine—Smile 
—A Child (11 tracks in all). Excel- 
lent sound and stereo, originally re- 
corded by A.B.C. Records. (H.A.T.) 
LIZA MINELLI., A. and M. (Festival). 

Stereo SAML932828 (and mono). 

Liza Minelli’s first record for Herb 
Alpert’s company. It should please 
her fans as it contains her current hits 
and is recorded in the high quality 
sound for which A. and M. discs are 
noted. The 10 tracks include The Debu- 
tante’s Ball—Happyland—The Look of 
Love—Married—So Long Dad—My 
Mammy. (H.A.T.) 

A TOUCH OF SADNESS. Jim 
Reeves. RCA Stereo, LSP3987, 

One Jim Reeves disc is very much 
like another and from its large stock- 
pile of tracks made by this singer be- 
fore his death, RCA has released a 
further 11 tracks, including I’m Crying 
Again—Lonesome Waltz—Your Wed- 
ding—Missing You—I’m Glad Your 
Better. As the title implies, the songs 
are all of the sentimental, tearjerker 
variety. Sound quality and stereo are 
quite up to standard. (H.A.T.) 


‘quanaaansauecaunusanenuagasnangnaasae 


Popular Jazz 


JACKPOT — Dave Brubeck Quartet. 
CBS Stereo SBP 233508. 
Interest: Probably the Quartet’s 
last recording. 

Performance: Relaxed and _ light- 
hearted. 

Quality: Reasonable for location 
recording 

Stereo: Poorly balanced. 


For more than a decade, a favourite 
pastime cf jazz critics the world over 
has been to malign the Brubeck 
Quartet. I must confess that, with the 
exception of Paul Desmond’s graceful 
alto playing, the Quartet has held little 
more than a passing attraction for me. 

However, I rather enjoyed this L.P. 
—presumably the last we will get from 
them as a working group, now thae 
they have gone their separate ways. 
It was, incidentally, recorded in 1967, 
in the Tropicana Hotel, Las Vegas, 
before an enthusiastic audience. 


_exceptionally good 


At this stage in Brubeck’s career, 
it is hard to find anything fresh to 
say about his heavy-handed and 
unswinging playing. On this set, he 
is somewhat over-featured, considering 
his limited talents as a jazz pianist. 
(In addition, the piano is out of tune.) 

Paul Desmond, as usual provides 
the moments of real interest on the 
album with his gentle, flowing lines 
and his sophisticated melodic qualities. 
He contributes particularly warm and 
elegant solos on the two best tracks, 
“You Go To My Head” and “Out 
of Nowhere.” 

Gene Wright and Joe Morello have 
their own features (“Rude Old Man” 
and “Jackpot” respectively), but both 
are much too long to sustain interest. 

Nostalgic Brubeck collectors will 
probably want to buy this for its 
historical value. But it cannot really 
be recommended as anything more 
than a_ pleasant, light-hearted and 
thankfully gimmick-free Brubeck ses- 
sion. The playing time, however, is 
at 51 minutes. 


* * 


THE GERSHWIN PROGRAM (1941- 
45)—Eddie Condon and Co. 
Volume 1. Festival Jazz Heritage 
Series. Mono DL32866 (also avail- 
able in “stereo”). 

Interest: Typical Condon of mid- 
1940s. 

Performance: Thoroughly enjoy- 
able. 

Quality: Well re-mastered. 

Stereo: “Electronically re-channel- 
led.” 


The tracks on this new release in Fes- 


(T.F.C.) 


AMPLIFIER KIT 
STC 20W RMS STEREO 
AMPLIFIER 


Complete to last nut and bolt. 
Pius full Instructions. 


$72, plus Tax. 


Unit 1. 
Unit 2, 
Unit 3. 


10W 


Unit 11. 


TRANSISTOR MODULES 


25W RMS ampiifier. 

RMS amplifier. 

10W RMS amplifier. 

Unit 4. Pre-Amp tone control 
stage. 


65W HI-FI amplifier. 


tival’s generally excellent Jazz Heritage 
Series are not quite up to the standard 
of Condon’s slightly earlier Commodore 
sessions, but it is still a very worth- 
while reissue. 

The album is built around eight 
typical Condon tracks—four from 
December, 1944 and two each from 
May and June, 1945. Two of these, 
“Someone To Watch Over Me” and 
“The Man I Love,” have superb vocals 
by Lee Wiley. Her husky, warm voice 
and superb feeling for a lyric were 
particularly suited to these beautiful 
Gershwin ballads. 

The other Condon tracks, which in- 
clude “Somebody Loves Me” (vocal and 
solo by Jack Teagarden) “Lady Be 
Good” (excellent Max Kaminsky), “’S 
Wonderful” and “Swanee” retain much 
of the spirit and spontaneity of 
Condon’s famous Town Hall Concerts 
and his definitive Commodores. 

Condon usually managed to surround 
himself with first-rate musicians and 
people like Max Kaminsky, Pee Wee 
Russell, Gene Schroeder, Billy Butter- 
field and Bobby Hackett contribute 
some excellent solos on these tracks. 

The playing time of 35 minutes (much 
too short for a $5.75 reissue) is made 
up with two rather commercial but 
pleasant tracks by Bobby Hackett’s 
1943 band; “Summertime,” a rather dis- 
appointing 1941 Joe Sullivan piano 
solo; and “Fascinating Rhythm,” a 
delightful 1951 Jess Stacy Quartet 
track, which spotlights the leader’s 
crisp, bouncy piano. 

All in all, this is not an essential 
record by any means but one which 
all nostalgic Chicagoans like myself 
will thoroughly enjoy. (T.F.C) =| 


ae 


NEW! 80,000 
CANDLE POWER FLASHLIGHT 


A portable searchlight. Yacht 

Sails visible at 1,000 yards. A 

newspaper at 300 = yards. 

Water and rust proof. 
$11.00 


NEW WIDE BAND TUNER 


Ceramic filters, 


whistle Filter, 


ee Tax. 
. 


TRANSISTORISED TUNERS 


New, loi priced model. 
Wood grain finish. With out 
we supply. 


NLY $19.50 plus Tax 
unit 10—with Re Stag: and 
power supply, Kes ‘band 


$31 plus Tax. 


tuning meter, 


etc. $52 plus 
Teak cabinet 


$6 extra./6 TRANSISTOR RADIO KIT 


Complete, inci, _ instruction. 
$13.95 


Wired and tested, $15.95. 


GUITAR AMP. KIT 


All. Solid State. 
RMS. 


70 ¥ é 
Bass and Treble, etc. 
$102, plus Tax. 


DON BOSCO 


TAPE DECKS AVAILABLE 


With or without Pre amps 
BSR, Magnavox, Van Der 
Molen, 


“Mosquito” 


TAPE RECORDER KITS 


Ont T 48. TAPE PRE- AMPLI- 


ns 
sess, Osciliator_Modure. t 
ransistor Tape Recording 
Omplitier Module. Used with 
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Signal Injector. A 
Signal Source for every elec- 
trone appilcation. 

$14.00 complete 


NEW! ELECTRONIC KIT 


20 Models in 1. 


Complete with 
$15.90 


S. E. WILLIS TRADING CO. 


38 Riversdale Road, Camberwell Junction, i ae 
Phone 82-5787. 0.D. 


TRANSISTORS AND DIODES 


SPECIAL PRICES, Including 
RF-IF PNP. 60c, Equiv. 
AF116, AF114, 95c. AC125, 
90¢, BC108/AT327, 90c, 
AF11S5, 95c, AF116, 90c. 
OC74, 95c, ALSO Compon- 
ents, Tape Film, etc. Send 


instructions. |S.A.E. for details and list. 


Please Include Kreight — Sorry Ni 
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TESLA of Czechoslovakia 


are pleased to announce their association with 


CHARMAC PTY. LTD. 


who will distribute and manufacture a wide range of 


TESLA ELECTRONIC PRODUCTS 


THROUGHOUT AUSTRALIA INCLUDING:- A FULL RANGE of 
tape recorders, test instruments, meters, speakers, valves, resistors, 
capacitors, record players and HI. Fl. AMPLIFIERS 


B43 complete Stereo tape recorder 


STEREO AMPLIFIER Model AZZ 171 Full details sent on request with 
the address of your nearest dealer. 


TRADE ENQUIRIES INVITED 


A selective dealership plan is in the process of being organized. Bonafide radio dealers should contact: 


Mr Les Baker, CHARMAC PTY. LTD., 33 BRIDGE STREET, ELTHAM 3095. Phone 439-9415 


Homecufis-RADIO PARTS 
MOVED NOW -12.i83*2, 289 Elizabeth St.Melb.601442 


PIEZO PICK-UP AND CARTRIDGES TRANSISTOR SET ACCESSORIES TAPE RECORDER ACCESSORIES 
PU-86 Pickup LP/78 T/O_ Crystal Magnetic Earpiece with 3.5mm_ Plug .. 73€/24in Spools .. 30€ | 3in x 600ft 
cartridge. Length 240mm .. .. Ea. $2.95|Crystal Earpiece with 2.5mm Plug .. .. 7S¢ 3in Spools 35c TA?) a ws ea $B38 
Y700 Ceramic Cartridge. Mon. LP/78 | $2.20|Crystal Earpiece with seem Plug i ee 4c | 5%in x 1,200ft- 
PU-86 Pick-up Ster-LP/78. T/O Cartridge. Jacks, 2.5 and 3.5mm sip iWin fale fo Sin Spools’ .. Tape... .. $3.10 
Length 204mm_. Ea. $4.00|3.5mm Plug and Cord “Ext. Jack Pair |. S¥%in Spools .. 70¢ | 7; 1800tt 
Y200 Ceramic Cartridge. ‘ST 'LP/78 .. $3.00|Metal Co-axial Plugs and Line Sockets Jin Spools 50c m x $5.10 
PU-S4 Pick-up LP/45 only. Length a era ee ee re ee P ae Tape is os ve We 
1,25m .. Ea, $2.10|"Din” and ‘‘Hirschmann,"”’ 2, 3, 4 and 2Mvin x 100ft Sin Plastic Tape, 
Y400 Crystal cLariridee., LP/As $1.20 *-pia rlOes Chassis and Line Sockets, Tape .. .. . Oe boxes .. .. «. 
Y130 Crystal Cartridge. T/O e " Ster/ carried ex stoc lastic Tape, 
LP... ype nea. $2.70 Prices on application, ayia x S00Ke $1.30 abe ne EAE 90c 
Sapphire Replacement Styli. “Each Ster/ P.M.G. type Plugs from .. . ee op ape .. - + 94s none Oe 
LP 30c|P.M.G, type Jacks from .. .. .. .. .. 38e Plus postage 


P.M.G. Line Jacks from .. .. .. .. —_——— 


bani rh arr CALLING AND STEREO PLUGS AND JACKS 


‘ALK-BACK SYSTEMS Capacitor Substituion Box, 1,000 VW .. Metal Plugs .. 9S¢ | Bakelite ext. 
Battery Operated “oe tae oe Box, 1 Watt. $4.$0|Bakelite .. .. 70c| sockets 


station 1 master 1 slave .. .. .. .. $20.00 i Se he yo. we ga) ee : 
3 station 1 master 2 slave n $22.50 Metal ext. _ 88e Chassis Jacks 


1 
station 1 master 3 slave .. .. .. -. $30, TRANSISTOR —- ' sockets 
station 1 master 4 slave .. .. .. .- -00/4in extends to 27in .. as 
station 1 master 6 slave .. $ in extends 
Complete with — and ‘balteries. extends 
station, all master .. .. | .$ extends ae (ler Se Nie! tem S.P. Changeover 
station, all master . -. $48. in extenus ae ee ee DA res ale; 550 ase | IA 
Complete with batteries. extends 
Suitable cable from 20¢ yd. extends t wie) aie, ree Gs , 
Plus 50c postage. i culends to pr Sin’ ste! Fie Se'B! Yana) ave TOGGLE TYPE 
extends to Sft 8in .. oe weet a8 
SUB MINIATURE Plus Post 15c. SP On-Off ‘Ain Long Neck .. 
LF. TRANS. 7 x 7mm SP On-Off Short Neck .. 
In sets of 3, $2.00 per set SRNETAE SET BUILDERS SP Change-Over Centre-Off 
OSC. COILS, 7 x 7mm. To match LF. Trans. eS 6Sc Foatas Conds. . $200|DP ST On-Off .. as 
5K Sub-Min Pots, W/switch .. .. .. .. 65c|Headphones ..'. $2.50 Plus’ Potiage, “|DP DT ¥sin Long Neck .. .. 
Se ee ee eee ee DF DT —— nek tna hr 
PIEZO MICROPHONE INSERTS KEW METERS es een ae ASE 
MC-3 Crystal, 50-7K, x 25 x 8mm, MR-2P 0-1 m/A $3.95 ; MR-2P Stereo DP Change-Over 
Da ss * eee $1.00 ea. brats art $5.00 ay $5.25| for Fuzz Box, Etc. .. 
MC-7 Crystal, 100-7K. 39mm ‘Round’ x ¥ - 0-20v 
mim. 6 DB ae 3 $1 WA .. .. . $4.00] D.C... .. .. $4.30]. SATO TEST LEADS 
MC-8 Crystal, 50-8K. 48mm Round x "|MR-2P 0-500 Meters in clear|With fine pins 55¢ , With SUeatoe 
-50 DB $1. u/A .. .. .. $450 plastic cover. With Banana Clips . 
MC-9 Crystal, S0-8K, 25mm Round x 9mm. |VR-2P_V.U. Plugs... @¢ | With Battery 
-68 DB $1.80 ea.| Meter .. ... $5.80 Clips oe 
MC-33 Crystal, 50-10K, 33mm “Round x | eee eee eee 
m.. 160) DB... oo $1.30 ea. 
MD-5 Dynamic, scapes “33mm” “Round x 
-55 DB .. .. . -. $1.80 ea. 


14mm. . 


0.T.A, SWITCHES 


(Rocker Type) 
Or. Changeover 
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TRADE REVIEWS 


“AND RELEASES 


AUDIO-TECHNICA ARMS, CARTRIDGES 


Pictured are a range of tone arms and magnetic cartridges 

which were recently submitted for review by Jacoby, Mit- 

chell G Co., Pty., Ltd. They are made by Audio-Technica 
of Japan, a new manufacturer in the audio field. 


The range of cartridges includes one 
which will retail for the very low price 
of $7.50. This is the A.T.6, and despite 
the low price, the claimed performance is 
impressive. Frequency response is quot- 
ed as 20-20,000Hz + 2.5dB; compliance 
as 20ucM/dyne; tracking weight as 1.5 to 
5 grams; output as 5mV (1000Hz, 50.8 
mm/sec.). 

The next up the price scale is the A.T. 
3S, retailing at $13.95, Claimed perform- 
ance for this is: Frequency response, 20- 
21,000 Hz + 2dB, compliance; 22ucM/- 
dyne; tracking weight, 1 to 3 grams; out- 
put, SmV (1000Hz, 50.8mm/sec.). 

The top-of-the-line unit is the A.T.7S, 
retailing at $32.95. The specification sheet 
quotes: frequency response, 10-25,000Hz 
+ 2.5dB ; compliance, 30ucM/dyne; track- 
ing weight, 0.8 to 2.5 grams; output, SmV 
(1L000Hz, 50.8mm/sec.). 

As we noted in the June issue, the 
cartridges have a neat appearance and 
appear to be well made, They are pre- 
sented in a plastic case in which they are 
secured with the standard mounting screws. 
All cartridges have the standard 4-inch 
mounting centres and have removable 
stylus assemblies similar to those on some 
American cartridges. 


BP. 


The cartridges from left to right: 
A.T.6, A.T.3S and the A.T.7S. 


Unfortunately, the manufacturer appears 
to be having quality control problems as 
the two dearer cartridges available to us 
performed poorly on actual test. This, in 
spite of favourable reviews in some over- 
seas magazines. They would not track 
heavily recorded grooves at all well, and 
stereo separation was especially poor. 

On the other hand the AT-6, cheapest 
of the cartridges, performed very well con- 
sidering the price at which it is offered. 
Using a precision AC millivoltmeter, the 
CBS STR-100 test record, and with the 
cartridge terminated into a 47K load, the 
frequency response checked out at +2dB 
from 50Hz to 16KHz apart from a well 
damped peak of -++5dB at about 12KHz 
— apparently the system resonance. There 
was a gradual roll-off above 16KHz to 
—8dB at 20KHz. 

Separation between channels ranged from 
a maximum of 20dB to a minimum of 
13dB in the vicinity of the system re- 
sonance. Allowing for building and turn- 
table rumble, which tend to diminish the 


At right: The 

AT-1503 tone arm, 

top of the Audio- 
Technica line. 


difference between gross output readings, 
the separation between signal components 
would be quite adequate. 

We used a tracking weight of 3 grams 
which was sufficient for all normal require- 
ments. At this weight it handled the 
+12dB drum recording on the W and G 
25/2434 test record quite comfortably. 
This cartridge would therefore seem to be 
a good choice for use in modern record 
changers. At its price it would be a bet- 
ter proposition than most of the ceramic 
cartridges currently on the market. How- 
ever, it would have to be followed by a 
stereo preamplifier with full RIAA com- 
pensation, 

Three arms were submitted, namely the 
AT-1901, retail $18.75; AT-1005, $37.50; 
AT-1503, $46.75. The dearest of these, 
the AT-1503 is about 13 inches long and 
has an effective length of 10 inches from 
pivot to stylus. It has adjustments for 
height and longitudinal balance. Playing 
weight is adjustable from 0 to 3 grams 
by means of a weight which slides along 
the arm. The head shell has the standard 
E.I.A. type locking collar, as fitted to 
S.M.E. and Ortofon arms. There are three 
cartridge mounting positions in the head 
which gives a range of stylus overhang 
adjustment. 

The height adjustment can be set firstly 
by means of the three screws in the mount- 
ing flange and secondly by the knurled 
screw on the base of the arm. We noted, 
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however, that if the arm is used at its 
minimum height setting, as shown in the 
photograph, the arm may bind due to the 
excess lead length from pivot to the socket 
in the base assembly. The arm is sup- 
plied with a cable which is fitted with 
RCA phono plugs at one end and a 5-pin 
plug at the other end to match the socket 
in the base. 

The second arm, the AT-1005 has an 
overall length of about 124 inches and has 
an effective length of 94 inches from pivot 
to stylus. It has adjustments for height, 
longitudinal and lateral balance. Playing 
weight is adjustable from 0 to 3 grams as 
on the above arm. In both cases we found 
the half gram calibrations quite accurate. 
Again, the arm is supplied with a connect- 
ing cable, as in the case of the arm above. 
This arm appeared to be the best value 
for money of the three. It had low bearing 
friction, tracked easily at stylus pressures 
below 1 gram and was generally a pleasure 
to use. 

The cheapest of the arms does not 
come equipped with a connecting cable 
and has a rather unusual method for 


At left: The 
AT-1005 tone arm. 
This appeared to 
be the best buy of 
the three arms. 


setting the tracking weight. The balance 
weight is split in two sections, one section 
sliding upon the other. Graduations are 
marked on the fixed section and these 
presumably are used to set the tracking 
weight. The graduations were not cali- 
brated and no instructions or mounting 
template were supplied with the arm, as 
was the case with the two more expensive 
units. 


Inquiries for Audio-Technica products 
should be directed to the importers, 
Jacoby, Mitchell and Company Pty. Ltd., 
469-475 Kent Street, Sydney, or their in- 
terstate offices. (L.D.S.). 
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A.E.E. CAPACITORS 
NOW IN SYDNEY 


Melbourne based A.E.E. Capacitors Pty. 
Ltd. has now established office and ware- 
house facilities in Sydney, at 134 Barcom 
Avenue, Rushcutters Bay, 2011 (phone 
31-0941). The initial staff are Mr Bob 
Ison, Mr Barry Hancock and Mr Harry 
Harman. The Sydney branch will stock 
a comprehensive range of A.E.E. capaci- 
tors, comprising foil and paper, foil and 
polyester, polycarbonate, polystyrene, 
polypropylene, metalised paper, metalised 
polyester and metalised polycarbonate 


types. 
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If you could custom-build your next _ 
turntable. ..and you were a perfectionist 
. you would possibly construct an 


ORPHEUS ‘SILEX’ 


This is the all-Australian turntable that stands the test of time. Each 


unit is individually hand-crafted with painstaking care —- each 
turntable is micro-balanced for perfect performance. Compare the 
engineering — compare the features! 


© Guaranteed silent © Motor and pick-up isolated from their 

surroundings to eliminate rumble, hum and noise © Unique engin- 

eering design reduces wow and flutter to a maximum of 0.09% 

© 4 speeds ® Pick-up mounting suits all tone arms — adjustable 

both horizontally and vertically © Moulded turntable mat holds 

records by the outer edge ® Non-ferrous turntable is belt-driven 
around its perimeter 


SG/S/968 


Stina G National Distributors: INTERSTATE REPRESENTATIVES: 
ap Stnon Gray Pey bed, N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
e Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1422 
oe Ofice: 26 Elizabeth St., Melbourne, Vio. Tel. 63 S101 §.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 


Sydney Office: 22 Ridge St., North Sydney, N.S.W. Tel. 929 6816 Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. ——W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 


EDDYSTONE 


COMMUNICATIONS RECEIVER 
“MODEL EC10 550 kc/s to 30 Mc/s TRANSISTORISED 


The Eddystone Model ‘’EC10” isa fully transistorised communications receiver of reason- 
ably small size and giving an excellent performance over the range 550 kc¢/s to 30 Mc/s, 
covered in five bands and without any break. The receiver accepts CW and AM signals 
and, although not designed specifically for reception of SSB, it operates well in this mode 
also. Power is derived from dry cells housed in a box within the cabinet and easily changed 
when required. A speaker is fitted and the receiver is self contained other than for an 
aerial, the input connections allowing the use of different types, including a short rod or 
whip. 


Frequency Coverage 
Range 1-18.0 Mc/s to 30.0 Mc/s—Range 2-8.5 Mc/s to 18.0 Mc/s—Range 3-3.5 Mc/s 
to 8.5 Mc/s — Range 4-1.5 Mc/s to 3.5 Mc/s — Range 5-550 ke/s to 1500 ke/s 


A brochure is available upon request. Now available ex stock. 


Price: $229.18 Including Sales Tax. 


AUSTRALIAN AGENTS VIC: 608 Collins St., Melbourne.—6!-2464, 
e N.S.W.: 64 Alfred St., Milson's Point—929-8066. 
Ku. Couningham QLD.: L. E. Boughan & Co., 95 Central Ave., Sherwood—79-2207 
PTY.LTD. S.A.: K. Farmer Sales Pty. Ltd., 286 Gilles St., Adelaide—23-6131 
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PRECISION POWER 


SUPPLY FROM A&R 


A compact DC power supply designed pri- 
marily for use with integrated circuits, and 
which has excellent stability and regulation, 
has been produced by AGR Electronics Pty. 
Ltd., 42-46 Lexton Road, Box Hill, 3128. 


a 


The unit will deliver from 2V to 6V 
DC at 1A maximum. While it may ob- 
viously be used in any situation where 
voltages and currents of this order are 
required, the unit is particularly suitable 
as a power source in developmental work 
where a high order of stability and regula- 
ition is essential. 

le unit, illustrated alongside, was 
submitted for review by the manufacturer. 

Before testing, we examined the interior 
of the unit and could find nothing to 
criticise in either the engineering or con- 
struction, It seems obvious that particular 
pains have been taken to produce a rugged 


unit which will stand up to fard use. maximum possible power output is re- 


Type PS 64 Battery Saver 


Price of the PS64 supply is now slightly 
cheaper than when first announced, the 
figure being $13.88 retail including 
Normal trade discounts apply. 


A&R also have available the type 
PS82 battery saver supply, providing either 
a nominal 6V or 9V output, but at a 
maximum load of 100mA, and suitable for 
transistor radios, as distinct from portable 
tape recorders. The PS82 has the same 
overall dimensions as the PS65—34 x 24 
x 2 inches—but is distinguishable by its 
ivory case. Employing rather sempler cir- 
cuitry than the higher rated unit, the 
PS82 sells for $8.75 jncluding tax, less 
trade discounts where appropriate, 


Silicon transistors have been used = ired. HAT). 
out and the printed bl board carrying aubred ( ) 

the small components of fibreglass. 

The case is of heavy gauge aluminium, MU CC 


finished in two shades of grey. Overall 
dimensions are 54 x 7 x 2 7/8in and 
weight is 4lb 60z. 

On the front panel are an ON/OFF 
switch, a voltage output regulator, a small 
voltmeter graduated from 2V to 6V to 
monitor output voltage, and three input 
terminals for positive, negative and earth. 
The third terminal allows either positive 
or negative output terminals to be 
ae nded, or the supply may be operated 

loating. 

On test, the unit perfonmed extreme 
well, and easily met the manufacturer’s 
claimed performance of 0.05 per cent load 
Tegulation and 250uV P/P ripple and 
noise. Departure from the selected output 
voltage, tested at full load and no load 
was virtually unmeasurable, at 6V and 
3V, while ripple and noise was measured 
at somewhat below 120uV at full load. 

This excellent regulation is achieved 
by the use of an integrated circuit opera- 
po aan pied Operating as a high-gain 
diffe i comparator in conjunction with 
a zener diode. Any departure from output 
vol is fed back to the integrated 
— amplifier — delivered ged out- 
put in opposite se, to retain output 
within close iheits This circuitry also 
protects the transistors against shorted 
output load, 

Price of the unit is $85 (plus tax, if 
applicable) and it may be obtained through 
normal trade channels. 

Also pictured is a small “battery saver” 
type power supply type PS64 which has 
been marketed very successfully by A&R 
for the past 12 months or so. Designed 
a uae pegs bes 9V at up to 

. it was inally reviewed in 
these columns in October, 1967. 

Recently, we had the rtunity of 
conducting tests with the supply 
in conjunction with a Philips EL3302 
portable tape recorder With the supply 
set for a nominal 6V output, the meter 
reading on the recorder was about the 
same as for internal batteries that are 
somewhat less than new but the recorder 
worked quite normally in this condition, 
with no sign of wow or flutter, no signi- 
ficant hum and with normal power output. 
PI advise, however, that the circuitry 
of recorder will tolerate the higher 
voltage without distress and use can be 
made of this fact in situations where the 


“LOCKFIT” TRANSISTORS 


The Miniwatt Division of Philips Elec- 

trical Pty. Ltd., and Mullard Australia Pty. 

Ltd., have simultaneously announced the 

availability of a new range of “Lockfit’ 
transistors. 


The Lockfit range has been designed to simplify 
some aspects of automatic assembly of consumer 
type goods, and are all silicon planar epitaxial types 
contained én an epoxy resin body. The shape of this 
is assymetrical but regular, and is designed to 

automatic assemb! 


thicknesses in use (figure 2). 


The spring set of the pins in conjuction with the 
special shape provides a push to fit insertion into 
printed boards. 


The pins are gold plated and the speciel shape 
and spring set provides an intimate contact with 
the track of the printed wiring. Each pin 


1 thickness, shoulde 
and lock respectively (figure 3); for printed boards of 
i shoulders A and B act as buffer and 


The first release from Mullard comprises the 
BC147 driver; BC148 amplifier; BC149 low-noise 
pre-amplifier; BF194 IF amplifier; BF195 RF and IF 
amplifier, These are NPN types. 


In addition to the above, the first release from 
Philips includes the followmg PNP types: BC157 
— purpose; BC1I58 audio; BC159 low-noise 
audio. 


Further information, technical specifications, 
dimensions and a description of a method for in- 
serting the Lockfit transistors by hand are contained 
in “Mullard Outlook,” Vol. 11, No. 2; and in 
“Miniwatt Digest,” Vol. 7, No. 2. Additional infor 
mation can also be obtained from the Miniwat-. 
Division of Philips Electrical Pty. Ltd., 20 Herbert 
Street, Artarmon, N.S.W. 2064; and from Mullard- 
Australia Pty. Ltd,, 35-43 Clarence Street, Sydney, 
N.S.W. 2000; or from interstate offices of both 
companies. 


CUGeneangoauasuensaneceaneeaeceeaesenUAeGeeaDANAUEAESEOAGDEOGAADACAEOERL DUO AOLERAGGEDUAGOLUOGLRUOOOUUD OURESLAUEGUOESUOOLLONGOUEED: 


Figure 2 : 


Figure 3 


Figure 4 
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WHY DOESN'T YOUR TURNTABLE LOOK LIKE THIS? 


@ The ERA arm outpertorms even the most recent cartridge: it can track at 1/10th 


of a gram. 
B rinciple its pivot eliminates all friction. The pivot Is in fact the intersection. 
® of four Counter- balanced spring blades. They form two X's which do not touch 


each other. 

@ The tracking weight is applied directly to the pivot by changing the angle of the 
blades. In this way the Inertia of the arm is not increased with the tracking force 
as in all other arms. The pickups sound better. 

@ The arm itself is made of a light alloy H beam which eliminates the resonant fre- 
quencies of tubes. 


UNIT 1: Harman Kardon Nocturne Model shortwave longwave, P.E. 34 Hi/Fi turntable UNIT 7: Armstrong 22! stereo amplifier 
210 A.M./F.M_ tuner/amplifier, power out- with Empire Model 888E cartridge, frequency 10-watt RMS per channel frequency res- 
put 50 watts IHF, frequency response plus/ response from 10—30,000 cycles, 2 Jordan ponse from 30-20,000 cycles plus minus | 
minus 1 dB: 8 to 25,000 Hz. Era Hi-Fi Watts loudspeakers, frequency response dB less than % per cent distortion measured 
turntable, world’s most brilliantly designed from 25—20,000 cycles, 12 at 8-watt RMS. P.E. 34 Hi-Fi turntable 
belt-driven turntable and arm. Empire 999VE watts RMS. Empire 808 cartridge frequency response 
cartridge, frequency response from 6— TOTAL PRICE .. .. .. «. from 10-20,000 cycles better than 30 dB 
ISSR ERCBEBBeeeeeeeeee 


35,000 Hz, channel separation more than Separation with new metal 

30 dB, output voltage § millivolts per chan- shield, 2 R. and A. 10in 
UNIT 4: Pioneer SA-400 amplifier, 2 loudspeakers 

Wharfedale 8in RSDD loudspeakers. _ Dual 


nel, load impedance 47,000 ohms, tracking 

force .5 to 1.5 grams, stylus .2 x .7 mil TOTAL PRICE eee 
1010 turntable complete with —©§2 06 TVUNUCERUT TET 
cartridge. 
TOTAL PRICE 


elliptical diamond, and Empire Model 2000 
loudspeakers. frequency response from 30 UNIT 8: Schaub-Lorenz Cassette Player, 
Armstrong 221 integrated stereo amplifier. 
(SS SSSSTBSRSRBBeeeeseAst 
UNIT 5: Armstrong 222 integrated stereo 


to 18,000 Hz, components 10in high-com- 
2 R. and A. Loudspeakers. 
TOTAL PRICE .. .. .. .. 
amplifier 10-watt RMS _ per channel fre- 


Pliance woofer with 2in voice coil—Mid- 
range/tweeter direct radiator, controls 3- 
Position treble response switch, minimum 

ISBERRORESBBEB eee eee ee 

quency cence from 20-20.000 cycles plus Unit 9: — Monarch 12-watt per_ channel 

or minus less than Per cent - lifier, 2 R. . 8in Twincone 

tortion measured at 8-watt RMS. 2 Good- BLEL. sGudsoes Teal sand dead 


Power requirements 20 watts, maximum 
Power handling capacity 60 
watts, undistorted, impedance ' 
t Hi-Fi loudspeakers. Dual 1010 702 
mans 8in Twinexiette turntable complete — with 
loudspeakers, Dual 1010F cartridge. 
turntable comolete with cart- 


8 ohms, TOTAL PRICE .. 
ridge. TOTAL PRICE TOTAL PRICE 
peeBenenaneeneeeeesnues 
BSSRBSBSBSBSBBSBRBERBRBRBEBRBERBBaBS 


Unit 10: Armstrong 421, 15-watt RMS _ per 
UNIT 6: Armstrong Model 426 fully tran- channel fully transistorised  stereo-amplifier 
sistorised stereo amplifier, 15 watt RMS per 


frequency response from 20-20,000 cycles, 
channel, frequency response from 20—20,000 Plus-minus 1 dB less than 2 per cent dis- 
cycles, plus/minus 1 dB less “W% PE 


tortion on the full 15-watt RMS. 
distortion on the full 15 watt RMS, Era 34 Hi-Fi turntable belt-driven, complete with 
Mk4 turntable, Empire 888TE cartridge, 2 


hydraulic controlled lowering device. Empire 
Tannoy 10in Dual Concentric S650 


888 cartridge. Frequency response from 
frequency resgonse from 30— 10-24,000 cycles. 2 Wharfedale . 

UNIT 3: Schaub-Lorenz Model 4000 tuner/ 18.000 cycles, 15 Watt RMS. $650 Super RSDD 8in loudspeakers. 
TOTAL PRICE os 


amplifier, 24 watts per channel, AM/FM PRICE .. 
cb nnt es eueunns Wane cHGhWeRRUNbheuneNtscenaneseneseedSsceReNasnxensccenesnhess 


RECORDED MUSIC SALON 2 ioauihe S000" 
C. PINCZEWSKI TRUE FIDELITY Telephone 63-6257 
WHOLESALE AND TRADE ENQUIRIES WELCOME 


UNIT 2: Nord/Mende Spectra tuner/ 
amplifier most attractive ultra-modern 
cabinet in three colours. Two compact 
speakers in beautifully designed cabinets, 
broadcast shortwave pick-up and tape re- 
corder inputs, Dual 1019 Hi-Fi turntable, 
complete with Dual 

turnover cartridge, $50 
TOTAL PRICE .. .. .. .. 

SERRE UG OSB Beeeeeeeeeees 


PiwvGsSsS & SOCKETS 
IN=-LINE connectors 


Sole Agents PHYR PRODUCTS PTY, LTD, 


70 BATESFORD ROAD, CHADSTONE, VICTORIA 


DISTRIBUTORS:—A. E. Harrold Pty. Ltd., 123-125 Charlotte Street, Brisbane. Qld.—Home- 
crafts Tasmania, 199. Collins Street, Hobart. Tas—Newton McLaren Ltd., 82 Gilbert Street, 
Adelaide, S.A.—Atkins (W.A.) 894 Hay Street, Perth, W.A—George Brown & Co. Pty. Ltd. 
267 Clarence Street, Sydney. N.S.W. 
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THREE NEW INSTRUMENTS 


Information on three newAnstruments from 
overseas has reached us from the importers. 


SOLARTRON' LM.1867 PRECISION 
DIGITAL VOLTMETER. This is a six- 
digit instrument, and is the most accurate 
Solartron have yet produced. It uses the 
successive approximation technique, em- 
ploying precision resistors. The working 
voltage reference is a multi - junction 
zener diode maintained at 115 degrees C 
in a proportionally controlled oven. Over- 
ranging provides six figures at decade 
voltage levels, thus giving 0.0001 per cent 
resolution when calibrated against the 
built-in Weston Standard cell. The long 
full-scale allows high accuracy to 
maintained down to the normal range 
change point (1/10th of full scale), The 
voltmeter reads from 10uV to 22KV at 


rates up to 50 conversions per second. 
BCD printout signals are available from 
an optional fan-out unit. 

For further information, contact Solar- 
tron Australia, 112 High Street, Kew, 
Victoria 3101. 
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Solartron LM.1867 
Precision Digital 
Voltmeter. 


DERRITRON VIBRATION GENER- 
ATOR. The vibration generator is in- 
tended primarily for use as a sine wave 
source for environmental vibration testing 
of equipment and materials, It comprises 
a motor driven sine wave oscillator and 
incorporates a control system which 
accepts an input from an 
accelerometer and main- 
tains the sine wave output 
within certain limits as 
required. Features of the 

, instrument are the built-in 
e frequency counter; auto- 
matic operation for dis- 
placement, velocity and 
acceleration signals; opera- 
tion of the compressor 
time constant circuits from 
a photodiode arrangement; 
very versatile and accurate 
frequency, sweep limit con- 
trols; and a built-in acce- 
lerometer pre-amplifier. 


LEFT: Derritron Vibra- 
tion Generator, Model 
vco.l. 


BOTTOM LEFT: 

Chronetics Model 

151A Voltage Sensitive 
Discriminator. 


The equipment is fully transistorised 
and operation is from mains supply. A 
totally free-standing case is supplied as 
Standard measuring 184 x 192% x 1lin. 
A version suitable for rack mounting is 
also available. 


Further information rage a, | rice 
and availability can be obtaine From 
British Merchandising Pty. Ltd., 49-51 
York Street, Sydney, N.S. WwW. 2000. 


MODEL 151A 200MHz VOLTAGE 
SENSITIVE DISCRIMINATOR. _ This 
instrument, made in the U.S.A. by Chron- 
etics, Inc., is a module of that com- 
pany’s Nanologic 150 system, a counting 
and logic system for high energy physics 
fast memory testing, transient analysis and 
semiconductor voltage tolerance and 
switching measurements, 


. Model 151A consists of two identical, 
isolated voltage-sensitive discriminators in 
a single RF-shielded case. The discrimina- 
tor will fire at, and only at, a pre-set 
level and will not misfire or refire in the 
presence of long-duration — Duty 
cycle is 100 per cent, deadtimeless. Switch 
selection of updating mode is provided. 
In the updating mode the unit nae still 
be triggered even if the output is already 
in its “on” condition. A DC override is 
provided to eliminate dead time and duty 
cycle limitations. In this mode, output 
width equals present value or input width 
at the threshold level, whichever is the 
greater. 


Full technical specifications and infor- 
mation on price and delivery can be 
obtained from Racal Electronics Pty. Ltd., 
75-17 Chandos Street, Crow’s Nest, 
N.S.W. 2065. 


*Reg. Trade Mark 


“AEGIS 


®TRANSISTOR AERIAL, 


-® TRANSISTOR 


“RF AND OSCILLATOR 
TUNING COILS 


IF TRANSFORMERS 
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For the wide-range transistor broad- 
cast tuner as described in August 
1968 issue, Electronics Australia, we 


recommend Aegis types. 


S. 203 Aerial coil 
S. 201 Oscillator coil 
ST. 45.C IF Transformer 


S. 195 and S. 196 Band-pass pair. 


Available from any goed radio 
parts distributor. Write for tech- 


nical details and prices, 


Thornbury, Vic. 3071. 
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347 Darebin Rd., Thornbury, Vic. 3071. 
Phone 49-1017, 49-6792, P.O. Box 49, 


129 


sg 


LLELEZ-ZEE- a 


Choose from an extensive range of Top Quality Unipex Speakers \— including Combination 
and separate Driver Types. 


H.25, >, OB 15. Wide Ran 
Horn Speaker. Dittuser High Fidelity Coaxial SH:Cz6 Throat 
$22.70 ona Speaker. _ Trumpet Speaker. Afariatuia 
Sales Tax. rrade Price 150 to Horn Speakers 
sz88 plus ase One Driver 
Sales Unit Entry. 
Tax. Trade Trade Price 
Price $49 plus 
$47.15 Sales Tax 
plus 
Sales 
Tax. 


A.S.T. Solid State Amplifiers available:— 

3/5 Watts, 12/15 Watts, 30/40 Watts, 60/70 Watts, 
100/120 Watts. All 100 Voit Line. 
Manufacturers of most Comprehensive Language 
Laboratories to Victorian Education Department 
Specification. 


Wholesale prices on application. 


SPECIAL Heavy duty “PRINCESS” RECORD 


Driver Units. Matching Driver Motors and ‘Transformers available OFFER! PLAYERS, $10 each plus Tax. 
from 15 to 35 watts All wattage R.M.S Selective range of 
Satu, Bezels, Knobs, Fuse Holders, Key Switches, Terminals, etc. 


Australian Sound & T.V. Co. Pty. Ltd. “roc 'siaue sist un m3) 


Millions of our various electric parts are being exported to 


many countries of the world. Free catalogues are available 

i vpon your request fo the 

PA RTS manufacturer or through 
trading companies. 


S ATO PARTS HEAD OFFICE: 2-12 EBISU, SHIBUYA-KU, TOKYO, JAPAN 
co., LTD. BANK ACCOUNT: MITSUBISHI BANK EBISU BRANCH 
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SOLDERAABILITY “TES REM sscicsisnsnntinaieiitacianmmnoe 


An instrument for assessing the solder- 
ability of component termination wires 
has been developed in U.K. by the parent 
company of Multicore Solders (Aust.) Pty. 


Ltd. 
The Multicore Solderability Test 
Machine is available through the Appli- 


ance and Equipment Division of Green- 
dale Engineering and Cables Pty. Ltd., 
who are the sole selling agents in Australia. 


The machine is designed to assess solder- 
ability simply and accurately and thereby 
ascertain that the termination wires of 
components will not give rise to manufac- 
turing difficulties. 

The method consists of lowering a 
specimen of the wire, previously fluxed, 
horizontally on to a molten globule of 
solder, dividing the solder into two parts. 
The time in seconds taken for the solder 
to flow around the wire and unite above 
it is an inverse measure of the solder- 
ability of the wire. A fresh pellet of solder 
is used for each test, the size of the pel- 
let being determined by the diameter of 
the specimen wire. Either complete com- 
ponents or separate specimens of wire can 
be accommodated. 

The manufacturers say that although 
this is a simple test, to be acceptable its 
operating functions must be exactly 
repeatable for every test and between 
different models of the same instrument. 
The design of the tester has been based 
on achieving this requirement to the 
highest possible degree of accuracy. 

The machine is built to British Standard 
Specification BS2011, which covers the 
basic method of testing electronic com- 
ponents. For further information on the 
machine, contact the Appliance and Equip- 
ment Division of Greendale Engineering 
and Cables Pty. Ltd., 43-53 Nelson Street, 
Annandale, N.S.W. 2038. 


(Eee eee eee 


Incremental Digital 
Tape Recorder 


A range of digital incremental tape 
recorders made in the U.K. by Thermionic 
Products (Electronics) Ltd. is available in 
Australia through Tape Recorders Pty. 
49-51 York Street, Sydney, 2000. 


Illustrated below is the T.5050 incremen- 
tal recording system which takes 104in 
spools of 4in wide tape (2,400ft) on which 
can be recorded over 120 million bits of 
information in IBM computer compatibile 
format. This transportable equipment is 
of solid-state modular construction, and 
uses brushless motors. 


Additional facilities which can be pro- 
vided include echo check, parity genera- 
tion, inter-block gap end of file genera- 
tion, and special interface for different 
logic levels. 


INSTANT PRINTED WIRING 


Self-adhesive copper laminate in strip 
form for the construction of circuit boards 
is now available in Australia from Jacoby, 
Mitchell and Co. Pty. Ltd. 


The material, called Cir-Kit, provides a 
relatively simple alternative to making wir- 
ing patterns by the etching process. The 
material consists of thin copper foil with 
an adhesive backing covered with pro- 
tective paper. The strips can be cut to 
length with a pair of scissors, a sharp 
knife or a razor blade. These can then be 
stuck down on a base, which can be 
laminated plastic, wood, or even stiff card- 
board. 

Advantages claimed for the system are 
that the layout can be constructed to 
match closely with the circuit diagram, by 
laying the strips in the same way as the 
lines are drawn, thus making checking, 
circuit reading and fault location easier; 
it is possible to lap strips at crossover 
points (often seen in circuit diagrams) 
without short circuiting, since the adhe- 
sive materials is a good insulator; errors 
can be easily corrected by lifting and 
adjusting the strips. 

From our observations, we feel that the 
material would be useful for experimental 
circuits of a relatively simple nature, but 
that there may be limitations to the com- 
plexity of circuits which could be built 
up. Although the makers claim that the 
adhesive is sufficient insulation for lapped 
strips, it would appear to be safer to 

. leave a short piece of 
the backing material 
in position at actual 
crossover points, 

Cir-Kit is available 
in two widths, 1/16in 
wide and 1/8in wide, 
and is supplied in 100ft 
coils. The price is the 
same for both sizes, at 
$5.44 per 100ft. In- 
quiries should be ad- 
dressed to Jacoby, Mit- 
chell and Company 
Pty. Ltd., 469-475 Kent 
Street, Sydney, 2000. 


CAR LENSES 


FOR CLOSED CIRCUIT 
TELEVISION AND Iémm CAMERAS 


e ‘C’ Mount e Focusing & Iris 


© Top Japanese Quality 


WIDE ANGLE f1.9 12.5mm 
WIDE ANGLE f1.4 12.5mm 
NORMAL ANGLE f1.9 25mm 
NORMAL ANGLE f1.4 25mm 
LONG FOCUS f1.9 50mm 
LONG FOCUS f1.4 50mm 
LONG FOCUS f1.4 75mm 
LONG FOCUS {1.4 75mm 
TELEPHOTO {2.8 135mm 


eecccee 


eee ererececceeseresecees 


eeereescecccssseserers 


Tax included 
$50.97 
$78.04 


fg 
wide 


12.5mm 
Angle 


eecccecesscoes 
eee eer ceo ccccerecesesees 
weer cccvcccscceneseecee 
Pee eeereccccesseseceece 


Cererececrerecesecesserseoes 


ZOOM {2.8 20-55mm 
ZOOM 1.5 22-90mm 


ZOOM f1.5 22-90mm ALSO AVAILABLE AS A 
MOTORIZED & REMOTE CONTROLLED MODEL 


2 Trade enquiries @ Tax free quotes @ Send for brochure 
jowing full specifications. 


R. H. WAGNER & SONS PTY. LTD. 
43 ELIZABETH STREET, MELBOURNE, 62-3114 
524 FLINDERS STREET, MELBOURNE, VIC. 3000 


eee eeerceserscseseseveesseses $119.63 


$323.71 


eee eeeecesecesesseosesossssee 


ZOOM LENS 
#1.5 22-90mm 
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NOW distributed _ 


louds 


The “Monitor” series dual concentric 
loudspeakers are the culmination of over 
30 years’ continuous research and incor- 
porate many unique features including the 
revolutionary patented Tannoy magnetic 
shunt (possibly the greatest advance in 
loudspeaker magnet design over the past 
10 years) giving a useful flux increase of 
up to 20%. This results in smoother 
response, better damping, improved tran- 
sient response and higher efficiency. 


range 
of world 
famous 


peakers. 


Distributed through the Consumer Products Division of 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


554 PARRAMATTA ROAD, ASHFIELD. 71 0791 


167 Queen Street, Melbourne. 679161 © 70 Merivale Street, Brisbane. 41631 


Cnr. 


Darby and King Streets, Newcastle. 


Streets, Perth. 28 3425-6 
42 Frederick Street, Launceston. 21804 © 123 Murray Street, Hobart. 3 3836-7 
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25166 @ Cnr. 


William and Newcastle 
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“AMERICAN” TAPE 


H. Levinson Pty, Ltd. announce 
that they have available stocks 
of AMERICAN “Star Series” 
recording tape. This is on a 
Mylar base, with a coating 
specially formulated with a view 
to good performance at slow 
recording speeds. 


The distributors claim that the specially 
formulated coating ensures very low noise 
and a virtual absence of dropouts at any 
speed. 

However, parameters of the coating 
have been manipulated so that it will 
give optimum performance at the slower 
speeds (e.g., 1-7/8ips) at the bias level 
which is commonly available in domestic 
recorders. According to the manufacturers, 
recorders are conventionally preset to pro- 
duce the bias level required by normal 
tapes at the higher speeds, notably 7+ips. 
When these same tapes are used at slow 
speeds, without an upward adjustment of 
the bias level, performance suffers. 

Aim of the Star Series tape is to counter 
this loss, making it more practical to use 
a slower speed, thereby gaining extra 
playing time without the disadvantages 
associated with very thin tapes—mechan- 


ical frailty and a tendency to print- 
through. 

Prices are as follows: 
ST6M 600ft 14mil/5in reel $3.85, 
STL9M = 900ft imil/Sin reel $5.35, 
ST12M_ 1200ft limil/7in reel $6.65, 


STL18M 1800ft [mil/7in reel $9.25. 


Further information regarding specifi- 
cations and availability can be obtained 
from the distributors, H. Levinson Pty. 
Ltd., 368 Post Office Place, Melbourne, 
Victoria, or their interstate offices. 


Remote Indexing for 
Philips Dictation Machine 


Philips Electrical Pty. Ltd. has introduced 
an additional accessory known as “re- 
mote indexing” in the “84” office dicta- 
tion machine to simplify transcription 
by secretaries. One button on_ the 
microphone gives an indication on a 
special logpad on the front of the machine 
of the start and finish of a letter. An- 
other button on the microphone is used 
to indicate where corrections or additional 
instructions are being given on the tape. 
The model 84 is compatible with the 
battery operated portable model 83 which 
uses the same cassettes. The twin tracks 
of a cassette provide a total dictation 
time of 40 minutes and, the end of a 
track is announced by a buzzer about 20 
seconds beforehand. The Philips 84 is 
available throughout Australia from Stott 
and Underwood Ltd., from whom further 
details may be obtained. 


TRADE RELEASES-IN BRIEF 


AMALGAMATED WIRELESS 
VALVE CO. PTY. LTD., has tied 
data on the following RCA _ semi-con- 


duotors: 
CA3028A and CA3028B_ = mono- 
lithic silicon IC  differential/cascode 
amplifiers for use in communications and 
industrial equipment from DC _ to 
120MHz; 


CA3043 monolithic silicon IC « special 
function sub-system containing a multi- 
stage IF r/limiter section, an FM 
detector section, a zener diode regulated 
power supply section, and an AF amplifier 


section; 

CD2300, CD2300D, and CD2300E 
series ppt of 15 basic medium-power 
diode transis logic ae mono- 
lithic ICs in t ree package styles; 

1N5411. bidirectional diode (diac) for 
isiguaring bidirectional triode thyristors 


(triacs); 

40561-40574 axial-lead germanium tun- 
nel diodes for high-speed switching and 
high-frequency signal processing applica- 
tions; 

40598 galtium arsenide infrared emitting 


2N5320-2N5323 silicon 
ors, complementary types 
medium-power applications; 

3N159 N-channel silicon depletion type 
dual insulated-gate field-effect transistor 
for RF amplifier application up to 
300MHz. 

Trade inquiries should be addressed to 
A.W.V. at 348 Victoria Road, Rydalmere, 
N.S.W. 2116. 


TEKTRONIX AUSTRALIA PTY. 
LTD. advises that as from August 12, 
1968, its Sydney office has moved 
to 80 Waterloo Road, North Ryde, N.S.W. 
2113 pee 88-7066.) The com- 
pany has advised that a number of 
used instruments are available at a dis- 
count as they are no longer required 
for demonstration purposes. Inquiries to 
the company at any of its Siate offices. 


GILMORE INDUSTRIES INC., Cleve- 
land, Ohio, U.S.A., has introduced the 
470 series of Digital Indicators suitable 
for the aed = gggen of a 
perature, | etc., ap- 
propriate transducers, The indicators are 
“ue dual slope digital instruments back 


wer transist- 
‘or small-signal 


tion technique whi 
poste each measurement with an in- 
ternal reference to assure stability. This 
technique also eliminates the usual s: 
tematic error sources found in DV 5 
using the single ramp or _ volta 
frequency converter/counter circuits. 
tails are! available ton The Australian 
agents, Technical Scientific Equip- 
ment | G.P.O. on 1726P, Melbourne, 
Vic. 3001, 


ELECTRONICS INDUSTRIES LTD., 
has introduced a 12in, square look, fully 
transistorised, portable TV set under its 
Astor brand name. This set, weighing only 
23 pounds, has 40 solid state devices, 
including microcircuits. It has telescopic 

aerials with provision for attachment to 
an outside aerial in a weak-signal area. 
Inquiries to the company at 161 Sturt 
Street, South Melbourne, Vic. 3205. 


INFORMATION ELECTRONICS 
LTD., a lic company which plans to 
become first locally owned manu- 


facturer of computers in Australia, was 
registered in Canberra recently. The new 
organisation will begin production 
early next year of the IE 10000 computer, 
based on the design of the Intergraphic 
Computer which is being completed by a 
research team at the Eicon of New 
South Wales. The company has negotiated 
an exclusive licence for the world rights 
to manufacture the machine. The com- 
pany will later manufacture other 
computers of its own design. 


SINGER PRODUCTS CO. INC., has 
available a new Sonotone high-quality, 
peoesecticnn. ¢ dynamic Sw microphone, 

signed for ete Bl on-stage _per- 
formances, the he: f the new micro- 
phone features an BiB. of lined ball 
which permits the user to work in close 
Proximity without causing ng and 
wind noises. The entire mic e ele- 
ment is floated in rubber, protecting 

against damage due to physical shock and 
maining handling and cloth: Noise. 
For further information, write to com- 
pany at 95 Broad Street, New York, N.Y. 
0004, U.S.A. 


ROLA DIVISION of Plessey Compon- 
ents Group has introduced two new pro- 
fessional tape recorders. Designed as a 
general purpose model, the Rola model 
66 MkII is suitable for studio or outside 
broadcasting with wide frequency range, 
low distortion, accurate timing, durability 
and freedom from noise. The Rola model 
77 MkII professional tape recorder is 

basically a portable unit yet provides all 
the facilities on Roary vg! of operation 
normally only f. in studio console 
recorders. Deals or of these recorders may 
be obtained from the Rola Division, 
Plessey Components Group, The 
Boulevard, Rickmond El, Victoria. 


STANDARD COMPONENTS PTY. 
ue 10 Hill Street, Leichhardt, N.S.W. 
2040, announces a change of phone num- 
bers. The new numbers are 660-6066 
(eight lines) direct to sales department; 
660-6 6389 and 660-6445 for all other 
inquiries. 


Ph ili ps Cou nter-Ti mer MMMM 


PHILIPS ELECTRICAL PTY. LTD. 
has announced a low-cost high-perform- 
ance uhiversal combined counter-timer 
with switchable digital display. Known 
as PW4237, it incorporates a separate 


counter and timer circuit, each with its 
own pre-set facility. The display panel can 
be switched to show either the counter or 
timer reading. The unit includes a 
6-decade 1MHz counter, and an 8- decade 
timer, Results are read 
on a six digit in-line 
display. There are fac- 
ilities for manual and 
remote control of start, 
stop and reset. Con- 
nection to data conver- 
sion and read-out 
equipment is provided 
by* four separate out- 


puts. Inquires to the 
Scientific and Indust- 
tial uipment Divi- 
sion, Philips Electrical 
Pty Ltd., 69-79 Clar- 
ence Street, Sydney, 
N.S.W. 2000. 


SIMPLIFY 
INTRICATE 
WORK with 


Designed 
specifically for 
instrument and 

electronic tech- 
niclans to handle fine, 

Precision work, the 
Elliott-Lucas 4%” size 
‘1000’ series is available 

in- Box Joint or Single 
Joint Tools. All bright 
finish, in individual Display 
Packs or in Plastic Tool 
Roll sets of three or six. 


DIAGONAL 
CUTTING 
NIPPERS 


SNIPE NOSE PLIERS 


SNIPE NOSE SIDE 
CUTTING PLIERS 


FLAT NOSE PLIERS 


ROUND NOSE PLIERS 


END CUTTING 
NIPPERS 


Australian Representatives: 


THOMAS 
C. BROWN 


& CO. PTY. LTD. 


Sydney ¢ Melbourne e Adelaide | 
Brisbane e Perth | 
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FOU pMEM 


For use with DIGITAL 
INTEGRATED CIRCUITS, Etc. 


© All Silicon Semiconductor Circuity. 
©@ Short Circuit Proof. 


© High Gain Operational Amplifier 
for Maximum Stability. 


©@ Small Size. 
© Parallel & Series Operation Possible 


© Temperature Range 0-55°C 


© Either the positive or negative output 
terminal may be grounded or the power 
supply can be operated floating. 


The A & R Micropak type P.S. 85 is designed pri- 
marily for use with Digital Integrated Circuits which 
require a supply voltage between 2 and 6 volts, but 
may also be used as a high quality power supply for 
any other purpose within its ratings. The circuit 
follows standard practice, but improved perform- 
ance has been obtained by the use of an Integrated 
Circuit Operational Amplifier as a high gain differ- 
ential comparator, thus giving excellent stability 
and regulation. 
Manufactured by: 


A & R ELECTRONIC EQUIPMENT PTY. LTD. 
46 Lexton Rd., Box Hill, Vic., 3128 


PRECISION 
Db. Cc. POWER SUPPLY 


TYPE PS85 


SPECIFICATIONS 


A.C. Input: 105-130V or 210-260V 50-60Hz. 

D.C. Output: 2-6V. 1A Maximum 1.2A Short Circuit. 
Load Regulation: Less than .05% for full load cur- 
rent change. 

Line Regulation: Less than .05% for + 10% mains 
variation. 

Ripple & Noise: Less than 250 uV Peak to Peak. 
Temperature Co-Efficient: Less than .06% per degree 
Centigrade. 

vee Impedance: Less than .05 ohms from D.C. to 


Zz. 
Size & Weight: 53” Wide x 7” Deep x 2.7/8” High 


4\b. 6 oz. 


AGENTS IN ALL STATES 


Adelaide Hill 798 6999 


515421 


SOANAR ELECTRONICS PL 82 Carlton Cres, Summer 


R. A. VENN P/L., 71-73 Doggett S1., Valley, Brisbane 


232261 N.S.W. 


Q'LAND 


SCOTT THOMPSON P/L., 93 Gilles St., 


EVERETT AGENCY P/L., 17 Northwood St., W. Leederville 84137 


FED UP WITH 
UNINTELLIGIBLE 
PUBLIC ADDRESS? 


THEN MOVE UP TO 


VORTEXION 


the P.A. AMPLIFIER with the HI-Fi SOUND: 


In any Public Address System the Amplifier is the heart, and although microphones and Joud- 
speakers play a big part in the final result, it is often possible to affect a tremendous improve- 
ment by replacing existing amplifiers with Vortexions. 

Vortexion—Britain’s most respected P.A. Amplifier manufacturer —have released their 20/30 
Watt Mixer Amplifier, illustrated above. Frequency Response: 20-20,000HZ within 1dB. Total 
Harmonic Distortion, 0.1% at 20 Watts, 0.3% at 30 Watts. 


For full details of this, or other Vortexion Amplifiers, contact the Sole Australian Distributors: 


LEROYA INDUSTRIES PTY. LTD. 


672 HAY STREET, PERTH, W.A. 6000 
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| AIM ELECTRONICS LTD., of noe 
ig has developed a new hock~in a 

fier which is claimed to be the first 

kind. It is a signal recovery oven 
which searches out and jocks 90 SS ee 
signals smothered by o 

without needing a reference signal of tthe 
same frequency s the lost signal. It may 


The s: vid: tacepordine a local _ phase- 
locked pe ik generator comprising a 
phase sensitive detector and a_ voltage 
programmed filter/oscillator. The fre- 
quency range is from 0.15Hz to S0KHz, 
and its maximum sensitivity is 100 nano- 
volts. The received signal may alter in 
Sot a or sumetitnds and still be held 
locked. Price of the AIM System 5.2 is 
$2,075 and fave’ is eight weeks. For 
further detail contact the Australian 
agents. Rutherford Electronics Pty. Ltd., 
En Box 30, North Balwyn, Victoria 


STANDARD COMPONENTS PTY. 
LTD., announces the Allied shorted turns 
tester. This by transistorised instrument 
is suitable for all make of EHT trans- 
formers and yokes, and operates on a 
“Go” —“No-Go” system. It is claimed to 
be extremely sensitive, able to detect even 
one single shorted turn. Further informa- 
tion may he obtained from the company at 
10 Hall Street, N.S.W. 2 


AUSTRALIAN RECORD CO. LTD., 
has established a new division known as 
C.B.S. Musical Instruments with coche 
rights in Autralia of three lines of musical 
merchandise, including Fender guitars, 
amplifiers, etc. The products to be 
marketed are a owned and controlled in 
the U.S.A. Columbia Broadcastin 
S petom Ine., z which Australian a 

Ltd. is a wholly owned subsidia 
Tacairies should be addressed to C.B. 
Musical Instruments. 11-19 Hargrave 
Street, East Sydney, N.S.W. 2010. 


TELEPHONE AND _ ELECTRICAL 
INDUSTRIES PTY LTD., a _ Plessey 
Pacific subsidiary. ‘has received orders 


worth over $60,000 for subscribers’ meters 
and traffic meters for installation in Braz- 
ilian t exchanges. The units are 
to be. delivered before the end of this 
year. The subscribers’ meters ordered are 
similar to the call-registering ane sup- 
plied to the Australian Post Office 


AEGIS PTY. LTD.. has designed and 
manufactured the coils required for the 
Playmaster 122 Program Source published 
in “Electronics Australia” August, 1968. 
These are the $201 oscillator coil, the 
$195/S196 band pass pair, and tthe 
ST545C IF transformer. Retailers may 
obtain stocks of these coils either from 
the factory at 347 Darebin Road, Thorn- 
bury, Vic. 3071, or from interstate repre- 
sentatives Watkin Wynne Pty. d. 
(N.S.W.), P. H. Phillips . Ltd. (Queens- 
yee and Neil Muller Pty. Ltd. (South 

ust. 


DELCO RADIO, Kokomo, Indiana. 
U.S.A., has introduced the JAN2N3902 
NPN triple diffused silicon power tran- 
sistor. is is designed for use in high- 
voltage applications requiring increased xe 
liabiilty over the 2N3902. High-vo! 
ratings make it practical to ate derecty 
from a rectified 117V or 220V AC line. 
The maximum collector current is 3.5A 
while the maximum power dissipation is 
100W. Inquiries to the Australian agents 
for Delco semiconductors, Industrial and 
Domestic wipment Co., Box 163, P.O. 
Dandenong, Vic. 3175. 


TEKTRONIX AUSTRALIA LTD., has 
announced the following items of test 
equiment. The solid-state type 528 Tele- 
vision Waveform Monitor provides bright, 
easy-to-read video waveform displays on 
a Sin CRT and is suited for monitoring 
signals from camera , Video sys- 
tem output lines, transmitter video input 


lines, closed circuit TV systems, and 
educational TV systems. The type 602 
Display Unit is a compact, solid-state 
instrument with excellent ae provid- 
ing accurate displays of 

Z signal inputs. 
C-31 Trace-Recording Camera tis a com- 
pact. high-performance camera designed 
for Tektronix portable ur- 
ther details of — 


obtained from the company at 80 
loo Road, North Ryde, N.S.W. S113. 


England. Items e: : Ulra- 
sonic epee, Minti Sonoray Flew 
Detector and iokness Gauge; Leak De- 
tector; Vibration Meters; AF Analysers; 
Sound Level Meters; Acoustic ator; 


Cabibr: 
Audio —_ po Oscillators; Livy Meter; 
Strobotio Stroboscope. inquiries 
should be addressed to company at 
ee Street, East Sydney, N.S.W. 


B.S.R. (A’SIA) PTY. LTD., has released 

a new series <a es On the 
Australian market. t. These are the X3M 
and the X3H, designed to play stereo 
records monophonically, important now 
that so many records are available only 
in stereo. B.S.R. says yee cartridges have 
compliance, requence response, 

ate a dev a ‘of the ri * 


HEWLETT-PACKARD AUSTRALIA 
PTY. has introduced a Counter 
Board, pace KO01-5221A, which consists 
of a single 4-3/8in x 64in circuit board 
with a low-cost electronic counter for use 
in equipment where ready-made counting 


The 
Board model KO01-5221A_ with 
6-digit option. 


Hewlett-Packard Counter 


ability or a digital readout is needed. i 
counts electrical events at rates en 
10MHz and displays the results on long: 
life Nixie tubes as a total or, when the 
count is gated for precise interval, as a 
frequency. It can_also be used to measure 
time intervals. The board, which uses 
ICs extensively, includes all circuits but 
the power supply, imput signal 
conditioner, and front-panel control func- 
tions. ‘ies to the company at 22-26 
Weir Street, Glen Iris, Vic. 3146. 


ALLIED CAPACITORS PTY. LTD. 
will market Centralab electronic compon- 
ents in Australia and New Zealand. This 
is an initial investigative step towards set- 
et a manufacturing facility in Aus- 
t for Centralab products. Centralab 
Electronics is a division of Globe-Union 
Inc., with offices in Milwaukee, 
Wisconsin, U.S.A., and produces a wide 
variety of components falling into six basic 
product groups: capacitors, integrated cir- 
cuits, switches, technical ceramics, poten- 
tiometers, and semiconductors. Inquiries 
to the Australian company at 752 Pitt- 
water Road, Brookvale, N.S.W. 2100. @ 


-i Make your own 


PRINTED 


CIRCUITS 


New low prices...handy sizes 


XXXP SINTHANE PANELS 
6” x 3” 
6" x 6” 
9” x 6” 


ETCHING KITS 


— 25¢ 
— 45c¢ 
— 60c 


12” x 3” — 45c 
12” x 12” — $1.55¢ 


comprising Bituminous Paint, 


SPECIAL $2.00 PACKAGE OFFER! | 


and etching kit. 


All prices include Sales Tax, Packaging, Postage 


From Radio Supply Stores everywhere or Sole Distributor: 


WATKIN WYNNE PTY. LTD. 
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SPECIAL PURCHASE-NEW B.S.R. TAPE DECKS 
SUPPLIED WITH KIT OF PARTS FOR MONO PRE-AMP 


These New B.S.R. single speed (33in) Tape Decks are fitted with Bradmatic $30, 00 


two-track heads and will take spools to 5iin. With each deck is supplied 


S &@ mono transistor pre-amp kit as advertised separately on this page. Circuit of 
_ pre-amp {s supplied. Post and Packing Extra—N.S.W. $1.25; Interstate $1.75. 
NEW AMERICAN TWIN 
NEW IMPORTED SLOT CAR KITS AT NEW AMERICAN TWIN 


LESS THAN HALF PRICE 3 Extends to 36in, each section can 


be used singly for car or portable 
- $1.50. Post 20c. 


Complete kit of parts including 


12V motor and full instructions. nis SINGLE TELESCOPIC 
: Aerial |2in extends to 33in. 
$2.00 post 25¢ 60 cents. Post 10 cents. 


NEW 4-SPEED STEREO W STEREO REANCEE, SLIDER-SWITCHES 
PLAYER F.O.R, .. .. .. $23.50 A SrEED F.O.R. .. .. .. $29.50 10-pole 2-way silver-plated contacts 38¢ 


POWER TRANSFORMER 


Prim, 240V See. 380 volte a side. 68 M.A. One 6.3V, ome SY Fil. 
$2.75 Post N.S.W. 6@¢, Interstate 6c. 


72 ohm CO-AXIAL CABLE 
20c per yard. Minimum order 5 yards. 


NEW SELENIUM RECTIFIERS TRANSISTORISED SIGNAL INJECTOR $5. 1. 


As above, 6 or 12 volt, at 2 amp., $2. 3 a N.S.W., 35es Interstate, 45¢, 
Transformer fer above, $3.75. Post, N.S.W., 35e1 Interstate, 45e. 


eeeeseceees BIG CUM sacseveee 


7 . 
cIG mine 394. on 
os. Dl sn 
60 ‘ 
IGS seeunseceoe | Please add postage on all valves. | 


NEW “TECH” V.TV.M. MODEL TE65 == NEW 240V ELECTRIC MOTORS an 


23 RANGES. 240V. A.C. powered. 3300 R.P.M. can be sup- 
D.C.V. 1.5, 15, $0, 150, 500, 1,500 ee ee ee 


ACV, 1.5, 15, 50, 150, $00, 1,500. cam, esa" kes he 

Resistance. 1 ohm to 1,000 megohm “pr \_ Se ayaemyare yom 

$42.50 "POST $1.00 —==Smwr $2 15 A 
New Electrolytic Condensers tow. NEW MINIATURE MOTORS 


These condensers are miniature pigtail type insulated new hea 
stock in packets of 12, each packet containing; 3 16mfd \* Ideal for models, toys, etc. 14 to 3 
300 V.W., 2 32 mfd. 300 V.W., 125 mfd. 450 V.W. and eed volts, 6,000 r.p.m. 39c¢ each or $3.50 
6 low voltage electrolytics. $2.50. we per doz. Post 10c. 

Post and packing 20c extra. 


NEW IMPORTED 4” P.M, SPEAKERS NEW MIDGET POWERTRANS. $3.25 
Available with a 4 or 16 ohm voice coil. $2.00. 40mA prim., 240v. Sec 225 x 225 with Postage: N.S.W., 28e) 
Post and packing 30c extra. 6.3v Fil. Winding. Interstate 48¢. 


30mA rant Pia 150 x 150v. Sec. with 6.3v 
NEW POWER TRANSFORMERS TYGAN AND SARLON 


D.B. —10db to -+60db. 


0: 
Fil, Wind 


60mA prim.: 240v with 230v tapping Sec $3 25 Fours uses ai. i 

sh 3 i g ls e int 
285 x ay ‘<> 6.3v filament winding. SPEAKER GRILLE FABRIC 
fom’, 5.50. Plu tage: N.S.W., 35c; : 2 
Pose oe | tee eso aca, | NEW B.S.R. TAPE DECKS 
Prim.: 240v, Bee, 385 x 385 at 80mA, fil. To clear at $5.50 per yard. svn 
6.3 and 5v, $4.50. Post.: N.S.W., 40c: 

: , S.R, Decks fisted 

Interstate, 75c. Postage and packing N.S.W., 35¢. cneee see cae and will take qin spools 
60mA_ HLT. Chokes, 75c. Post.: 20c. Interstate, 45c. 2 Track, $35, 4 Track, $40. 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 


136 ELECTRONICS Australia, September, 1968 


NEW RANGE OF RESISTORS, 
CONDENSERS AND POTENTIOMETERS 


WE HAVE JUST PURCHASED THE COMPETE STOCK OF RESISTORS, CONDENSERS AND POTS. OF A LARGE 
MANUFACTURER AND CAN OFFER SAME AT LESS THAN 25 PER CENT OF LIST PRICE. 


The resistors are veg 1.R.C, and Morganite and are in a wide range of values from 200 


ohm. to 3meg. in 4, 1 & 2watt also included are |.R.C. 3watt wire wound 2 ,200 ohm. 3,300 
ohm 4,700 ohm. etc. 


List price $9.00 per 100 our price $2.00 per 100 post & packing 25c extra. 
The condensers are in most popular makes and include Polyester, Paper, Mica, Ceramic & 
Electrolytic in standard values including 4mfd, 8mfd, 16mfd 300V etc. 
List price $11.00 per 100 our price $2.00 per 100 post & packing 30c extra. 
The potentiometers are all current types and include switch pots, dual concentric, Imeg. 
tandem, 4meg switch, tab pots etc. 
List price $12.00 per dozen our price $2.50 per dozen post & packing 30c extra. 
With each lot of resistors, condensers or pots, we will supply free one new valve type 
FREE 6U7G, 6X5GT, 1T4, 6K7G, or 12AT7. Resistors, condensers and pots are in packs of 
100 or 12 and we regret we cannot supply to individual Lists of values or types. 


3 LEADER SIGNAL ‘ 
New Hi Fi Sound GENERATOR Ca07% Switches for Hi-Fi NEW 
Recording Tapes. | 240v A.C. operated, 6 band| Equipment Etc. 
All Mylar Base. | viion “for crystal: Post pthttttad 
° vision or crystal. ‘ost 
- N,S.W., 75c; Interstate, $1.25. ge . : SPEAKERS 
3 : 225t nee a OE, .... ae ee a . se eet Dual 
"x Gwe we oe c USED HIGH-SPEED 2A0V. one peaker plus 3TC. 
re pres ie ee SO hi AC/DC MOTORS ROTARY SWITCHES and Meet with cross-over con- 
a rr ote se BIC) These 240v. A.C. or D.C.| ROCKER SWITCHES | Dimensions 
3%” x 600ft oe ee 1.75 motors are 1/8 H.P. with a 1 Bank 11x 1 or5x : 69¢ 14” x 8” x 9" 
5” x 600ft .. .. .. 1.50 | speed of 7,000 R.P.M. and|; pank 33...” 60c | deep. 
5" x 900ft .. .. ., 2.00 jare ideal for small drills,)> Bank 5 x 2... "51°20 
7 x 12008 .. .. .. 3.00 | ginders, etc. Dimensions. |Rocker Type DP, DT.| $17.50 
7” x 1800ft . Ae [eae TH wi ee 50c 
x «3a 8% Oe spindle .. .. .. .. $3.75. : : Post and Packing 
Post and Packing, Post, N.S.W., 50c;  Inter- Post and Packaging Ears o.s0 
25c extra. state, 85c. 15c extra. Interstate $2.00. 
THE NEW COLLARO 3-SPEED 4 TRACK eas 
TAPE DECKS EXTENSION SPEAKERS ——_ 
‘@ @ $55.00 These 4” speakers are mounted is t i. 
s plastic cabinets gsltable fer ase as 3 
_—* The ideal deck for the | Sitg se eva cof cchae mene, SSE: | 
home constructor, as @M- | gpeciAL PURCHASE ENABLES ** iets 
plifier and all controls can | US TO SELL THESE UNITS AT 
be mounted on deck. $5.00. Post and Packing, N.S.W.. 
@ 3-speed 1%, 3%, 744. @ Pause control. @ Tak spools. Ste; Lntorstates 28 e: 


@ Simplified controls, 4 Tracks, $55. OSC Colts si 50. 


A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 


SUITABLE FOR USE WITH THE COLLARO OR B.S.R. TAPE DECKS 
Using 3 silicon transistore as featured in October caches Australia complete with kit of 


parts including transistors mono $7.50, stereo $13.00, 240 power supply fo for above $7.00. 
Please specify if pi for pick-up or tape 


===" NEW 17 & 25 WATT P.A. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms, The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones. pick-up, and radio with mixing facilties and tone control. 


sn ha ia ee iy S487 The 15 watt is as above but using two 6BQS valves in push-pull output. 
3 ude” $1.30 12in speaker for above (10 watt) . Be, are Sa ia ae WW Slee 2a “OO Re eee DTS 
24 Watt by Rall or Air. Crystal Microphones for amplifier .. .. . $5.75 


NATIONAL RADIO SUPPLIES 
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NEW TRANSISTOR 8 KIT SET 


SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT $24.00 


(WIRED AND TESTED $6.00 EXTRA) 
© Complete kit of parts with circuit and full instructions 
@ Eight transistors. 
@ Magnavox 5X3 speaker gives excellent fidelity. 
e@ High sensitivity, suitable for city or country use. 
Heavy duty battery for economical operation. 
Modern design, plastic cabinet with gold trim. 
Dial calibrated for all states. 


~ 


DIMENSIONS oe Available in colours of off-white, red, black or light 
green. 
go” % 5" « 3” DEEP Post & Packing extra. N.S.W. $1.25, interstate $1.75. 


NEW TRANSISTOR CAR RADIO 


New transistor six car radios with R.F. stage, of Aust. manu- 
facture using A.W.A. components and transistors. 
Available in manual or push-button models with dial calibrated 5 
for all Australian States. 
¥ wo 


Supplied with speaker (5", 6", 5 x 7 " OR 6" x 9") and lock- 


down aerial. ‘dl aes 
MANUAL MODEL f aS 


PUSH-BUTTON MODEL $48.00 re 
Post and Packing N.S.W. $1.50, Interstate $2.50. Suitable: for’ 0) (org I “State "Woe required. 


NEW TRANSISTOR SIX PORTABLE KIT 


AT LESS THAN HALF PRICE 
(DESIGNED TO SELL AT OVER $60.00) 
Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
limber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set, Complete kit of 


arts is lied with full instructions. 
$23.75 osetia Post and packing N.S.W., $1.25—Interstate, $1.75. 


SPECIAL—OFFER 
Complete KIT for TRANSISTOR 6 PORTABLE $17.50 


The complete kit of parts for the transi stor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers. 
heavy duty battery and all necessary parts to complete the set with full in- 
structions, Set is housed in attractive plastic case as illustrated. 

Dials available for all States. Post and Pack: Extra. N.S.W., $1.00. Inter., $1.30. 


NEW ENGLISH and AMERICAN TRANSISTORS AT 1/4 LIST PRICE 
Each BP cr of is cls Set oe of the following types. P ACKET OF 12 FOR $3.00 


: ; + : THESE TRANSISTORS 
Mazda XA101. eet OC45 R.F. Transistor. CAN BE SUBSTITUTED 


Texas 2N1108. OC44 OSC. Transistor. MANY OTHER 
Texas 2N1111. OC75 General purpose S 
Texas 2N1110. OC4S R.F. Transistor. extra. 


NATIONAL RADIO SUPPLIES 
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CATV systems 


CATV eg ENGINEERING, 2nd 
Edition by William A. Rheinfelder. 
Published by TAB Books, Thurmont, 
Persidery 1967. Hard covers, 5tin x 
8tin, 248 «Pay many diagrams. Price 
in U.S.A. 

The second edition of this rather 
specialised little volume, the first edition 
of which was reviewed in the July, 1966, 
issue. The new edition has been expanded 
and updated, and can thus lay fair claim 
to be the most modern and authoritative 
work in the field of cable-distribution TV 
systems. Although such systems are as yet 
used mainly in the U.S.A. and Europe, 
this should me the book of interest 
to anyone workin Fe in associated applica- 
tions — such as. y and trans- 
lation, and the i ation pe mainten- 
ance of elaborate VHF aerial and signal 
distribution systems. 

“ot chapter headings read as follows: 

The CATV System — Head-End Con- 
cepts — CALY Amplifier Characteristics 

— Cascaded Amplifier Systems — Practi- 

cal Aspects of Spacing — System Level, 

Level Diagrams, and Tilt — Disadvan- 

tageous Amplifier Design Concepts — 

Matching and Reflections — High Level 

Distribution — Amplifier Controls — 

Automatic CATV Systems — Principles 

of Cable Powering — Testing CATV 

Amplifiers. There are seven ma tical 

and data appendices, a glossary of terms 

and an index. 

Our copy of poh book came direct from 
the publisher, and = information was 
supplied regarding local price or avail- 

. However it is likely that supplies 
will be available from local bookstores 

by the time this review is published. (J.R.) 


Electronics, maths 


DATA BOOK FOR ELECTRONIC 
TECHNICIANS AND ENGINEERS. 


Prentice-Hall Cliffs, 
N.J., U.S.A. Australian price $8.60. 
Even one may have done well 
at a - High School and technical 
college, too to forget a 
great deal of what has learnt if 


If any book is likely to repair such 
a situation, it is this new text by well- 
known writer John D. Lenk, recently 
added to the Prentice-Hall series in elec- 
tronic technology. 

Systematically and concisely, oo text 


are more common to 
and symbok, to the classroom. Signs 
, exponents and powers, roots 

and logarithms recall the basis of tradi- 
panied ‘arithmetic,” and there is similar 

ry jogging about traditional algebra 

aad 4 traditional trigonometry. The latter, 
however, leads into angles, veotors and 
sine curves and the chapter ends with a 


section on a subject that once received 
scam attention: binary numbers 


a 

a. tol ss Mery 
cra E* o Laws, R/C and 

Ohm's Law, ff's Laws, R/C end 

R/L_ time — conductance 

other gig ng gw 

page chap wire constants and such 


like. All this at a level well within the 
a ee ee 


theory wi predictably, covers AC 
— Frteoae reference to wave- 
requency, waveform values, re- 

“Q.” Mention is made also 

a samitancs, susceptance and conduc- 
powge a aces, volume units and nepers, 
the configuration of 3-phase circuits. 
gre and transformer ratios are 


covered in c r 4 and in 
Seger Dae tas coon briefly, 
important formulas and 


with the most 
tables and some connecting text. 

In rays Sp — , the next —< 
ohapters a Angle an 
Impedance s “Filter 
Circuits” and “M Calculations 


leasurement 
and Reference Values”—the latter having 
to do with meter shunts, mukipliers, 
measurement bridge i and 
such like. 

The final chapter, 10, deals with vacuum 
tubes, calculations for gain and power 
output, classes of operation end a look 
at characteristic curves. and 


despite the current year of cation, 

of author makes no mention 
rs. 

At the back of the book is a quite 

pe A ec cm casing 

lectronic s) revia- 

tions, units and their and sub- 

muluples, numbers and | powers and 


He starts off with a review of AM 
receiver design vind the years, from 
the old mains-operated TRFs, to AC-DC 
superhets and on to present-day transistor 
radios. 

Then follow several chapters dealing 
with troubles that commonly occur in 
AM receivers, their cause and pate 
cures: No Reception — Noise an 
talk — Hum And Its Causes — Distor- 
tion — Intermittent Operation. 


ae is followed by a chapter on align- 


ol 8 deals with parts — 
— getting the old gion out we le 
suitable new ones. Among the tabulat 


information. in the chapter are the codes 
commonly used for resistors and 
capacitors. 

Ideas for modifyi 
basis for chapter 9, the final chapter 
gives a run down’ of Spel test equip- 
ment — commercial instruments and ser- 
vicing aids which can be contrived by 
the serviceman. 

Bearing the insignia of the Gernsback 
Library, the book shows evidence of the 
planning and checking that normally 
characterises the Gernsback series and 
sample reading revealed no examples of 

error or clumsy phraseolo; 
For anyone seeking to build up a back- 
oo for radio receiver servicing, this 

a really excellent book. 

Review copies came direct from the 
publishers and from — and Simons, 
cae Ww Castlereagh St, Sydney. 2000. 


rooeers form the 


TV servicing 


PIN POINT TV TROUBLES IN 10 
MINUTES. By Harold P. Manly. 
Stiff paper covers, 372 pages, 8tin x 
5tin, freely illustrated with photo- 

drawings and charts. Pub- 

lished 1967 by TAB Books, Blue 
Ridge Summit, Pa., U.S.A. 

This book was reviewed on page 125 

of the August, 1968, issue, from a copy 

sent direct from the ‘publishers. A further 


copy has come to hand from Feffer and 
Simons Inc., 122 rite. Street, 
Sydney, 2000. Price quoted 6.25. 


— can use a text with 
a lot pg * Teadily 
accessible. Our ong ay i a 

of 2 Pacific 


Hall of Australia 
Highway, Crow's Nest, T8854 (W.N.W.) 


e e e 

Radio servicing 

SERVICE RADIO RECEIVERS, by Leo 
G. ge a 175 
pages, x photo- 
fy TAB Books, Blue Ridge aed’ et |e 
Pa., U.S.A. Price in Australia $5; for 
the hard cover edition $8.70. 

For the Australian servicemen 
who graduated from AM radio 
vision receivers, this book 
curiosity indeed. It is written for Ameri- 
can servicemen who have spent most of 
their lives repairing TV receivers and who 
may now want to take on AM radios 
as a back-up activity! 

With this in view, the author sets out 
to recall and review the design, operation 
and malfunctions of such receivers. In 
so doing, he may provide some _assist- 
ance to the younger generation of Aus- 
tralian TV servicemen but, equally, the 
material could be of value to those who 
are seeking to break into receiver servicing 
for the first time. 
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ENTHUSIASTS 


Learn amateur radio 
in your spare time. 


Whatever your interests are in amateur radio. 
there's a Stott Radio course for you. Easy to 
follow. Practical. Modern. Guidance all 
by top- arent aslo engineers, 

Radio for 


the way 


Stotis 


TECHNICAL CORRESPONDENCE COLLEGE 
189 rilnders Lane, Melbourne. 383 George St.. 


vdne 290 Adelaide St.. 
4s Gittes” ‘st., pagele ide, 1930 Hay Se perth. 
hia coupon: 
— 


To sv TOTT'S: Pies send free and 
without pH A tog erfull particulars of your 
Courses in Radio for Amateurs, 


[estes (WBS. a ceieiersvbiaesisasa | 


Bide) Wie eta ee reraidinceials:eecaelece AGE 
| understand no representative will call. 
RH968 
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Electronics 
Technicians 


ENJOY HIGHER PAY AND MORE SECURITY 


ANS 


TRAINING 


WHY NOT YOU? 


Put yourself in this picture! With training through T.T1.. you could 
qualify for a start in the Electronics Industry as a: 


@ Radio-television technician ¢ Telecommunications technician e Instrumenta- 
tion technician e Business machine technician e Automatic control technician 
e Industrial electronic technician—and many other skilled positions. 


WILL YOU FILL THE BILL WHEN THE TIME COMES? 
The ‘good job” you hold down today may offer vou less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 


TECHNICAL TRAINING INTERNATIONAL, a world-wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 


THIS IS A PRACTICAL 
PROGRAMME 


You receive—and keep, the 


practical tools to complete 
your training—from tool kit 
to oscilloscope. 


IF YOU ARE BETWEEN 18 To: Technical Training International! Pty. Ltd. l 
AND 45 YEARS, AND EARN- | P.O. Box 83, Double Bay, N.S.W. 

ING LESS THAN $80 PER { Please tell me more about T.T.!. Electronics | 
WEEK ... IF YOU ARE | Training, without obligation to me. | 
SERIOUSLY INTERESTED IN Name ‘ | 
TRAINING FOR A CAREER | | 
IN ELECTRONICS, FILL IN Address 
THIS COUPON FOR FUR- | Age Present occupation 

THER INFORMATION WITH- | 1.7.1.—The Industry-approved Technical Training Organisation | 
OUT OBLIGATION. L I I ee LE Sea et EA _J 
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Semiconductors 


HANDBOOK OF SEMICONDUCTOR 
CIRCUITS. Published by TAB Books, 
Blue Ri Summit, Pa., U.S.A. Hard 
covers, x 9in, 448 pages, many 
circuits and diagrams. 

This book was reviewed in the July, 
1968, issue, from a copy supplied direct 
from the publisher. A further copy has 
been received from Feffer and Simons 
Inc., 122 Castlereagh Street, Sydney, 2000. 
Price quoted is $10. 


Lasers, Masers 


LASERS AND MASERS, by Charles A. 
Pike. Published by W. Foulsham & 
Co. Ltd., Slough, England, 1967. Hard 
covers, 6in x 8tin, 176 pp., many 
diagrams. Price in Austr $5.95. 

This book was originally published in 
the U.S.A. by oward Sams Inc., 
as part of the U.S. Navy Electronics 
Training Series produced under the 
direction of Training and Retraining, Inc. 
Written by a practising consultant in the 
field, it is of the same high standard as 
other volumes of this series reviewed to 
date. 

The book progresses somewhat more 
deeply into its subject than one might 
from past experience be led to expect 
from its unpretentious external appear- 


ance — surely a welcome change. Even 
more so, it succeeds in presenting its 
material -—- both elementary and 
advanced — in a commendably clear 


and readable fashion. The text is written 
in a uniformly concise and methodical 
manner, following the so-called ‘“pro- 
grammed text” format in which self- 
tuitional test questions are given at the 
end of each topic, In short, the book 
shows much evidence that it has been con- 
ceived and produced with care, skill, and 
an uncommonly high motivation to com- 
municate. 

The chapter headings give a good idea 
of the subject material and its order of 
presentation: Introduction to Lasers and 
Masers — Atomic Structure — Dualistic 
Nature of the Electron — the Principles 
of Lasers and Masers — Maser Construc- 
tion and Operating Characteristics—Laser 
Construction and Operating Characteris- 
tics — Laser and Maser Applications. 

An unusually well-prepared book and 
one which would make a worthwhile in- 
troduction to lasers and masers for tech- 
nicians, university and college students 
and serious hobbyists. 

Our copy came from Grenville Pub- 
lishing C any Pty. Ltd., who are the 
local Foulsham-Sams_ distributors, and 
who advise that copies are available from 
all bookstores. (J.R. 


Electrical Text 


ELECTRICITY FOR TECHNICIANS by 
Abraham Marcus. Hard cover, 490 
pages, 9in x 6in, freely illusirated by 
diagrams and_ photographs. First 
printing, 1968. Published by Prentice 
Hall Inc., Inglewood Cliffs, N.J., 
U.S.A. Price in Australia $11.30. 

This new work by Abraham Marcus 
has all the hall«marks of a quality pro- 
duct, with a clearly defined aim, with 
well planned and well written text, and 
very well produced in terms of paper, 
binding, print quality. 

The author’s conviction, as expressed in 
the preface is that society’s present 
dependence on electricity is no less a 
revolution than the pgm industrial up- 
surge of the eighteenth century. How can 
any technically inclined person then ex- 
pect to cope without a basic knowledge 
of electricity? 

Thus motivated, he proceeds carefully 
and systematically to go through the sub- 
ject of electricity at “technician” level. 


He covers the ground that a technician 
might be expected to cover and he uses 
the language appropriate for technicians 
— developing fact from imparted fact, 
using illustrations where necessary, avoid- 
ing anything in the way of heavy 
maths, yet including expressions, graphs 
and formulas of the type that he could 
reasonably expect technical and secondary 
school students to take in. 

It could, in fact, serve as a very effec- 
tive text and reference book for students 
and technicians alike. 

The scope and contents of the book 
is conveyed best by a survey of the 
major sections, each involving several 


chapters: 
1. What is electricity? (Static and mag- 
netism). 


2. Direct Current Electricity (current, 
its effects, its measurement). 

3. Alternating Current Electricity 
(characteristics, its interaction with 
L, C and R, its measurement). 

4. Sources Of Electrical Energy (mech- 
anical, chemical, solar, atomic, etc.). 

5. Transmission and Control Of Elec- 
tric Power (including 3-phase). 

6. Practical Applications Of Electricity 
(thermal, luminous, chemical, mag- 
netic, mechanical). 

In keeping with the publication date, 
the material is right up to date. . 

To allow the reader to test his com- 
prehension, a set of examination ques- 
tions follows at the end of each chapter. 
And, at the end of the book is an 
appendix containing sundry relevant sym- 
bols, formulas and tables, and a general 
index. 

Our review copy came from Prentice 
Hall of Australia Pty. Ltd., 242 Pacific 
Highway, Crow’s Nest, N.S.W. 2065. 
(W.N.W.) 


VHF Handbook 


VHF HAM RADIO HANDBOOK by 
Edward G. MacKinnon. Stiff paper 
cover, 176 s Stin x 54in. Pub- 
lished by TAB Books, Blue Ridge 
on” P.A., U.S.A, Australian price 

Apparent purpose of this book is to 
dhcourage at least a few American 
amateurs to pay more atention to the 
VHF bands, not just with QSQs in view, 
but the now somewhat neglected art of 
contriving their own  not-too-expensive 
gear. 

The book makes no pretence of being a 
carefully planned manual on the subject. 
It is primarily a collection of data and 
ideas supplied by some thirty-six amateurs, 
acknowledged only by callsign, and put 
into some sor of order by the author 
E. G. MacKinnon. 

After a few random (very) hints in 
Chapter 1, Chapter 2 discusses the pecu- 
liarities of VHF propagation, making refe- 
rence to tropospheric propagation, effects 
of the aurora and sporadic-E, leading into 
a discussion of moonbounce transmission 
and reception. : 

Chapter 3 suggests some circuit ideas 
for 6-metre transmitters, a 2-metre final 
amplifier and a tripler to 432MHz. This 
leads into Chapter 4 and some ideas for 
antenna arrays and feeds. . 

Chapter 5 deals with power supplies, 
Chapter 6 with modifications to commer- 
cial equipment and Chapter 7 with VFOs. 

Receivers —-_ or rather, converters — 
share Chapter 8 with modulators and, in 
so doing, come off rather poorly. Chapter 
9 lists U.S. amateurs who are currently 
active on the VHF bands while the final 
section is a collection of sundry circuits. 

As we said earlier, this is in no sense 
a carefully worked out VHF primer but, 
if you want some ideas and suggestions 
for not-too-expensive gear, and if you have 
$5.00 to spare, the book is worth con- 
sidering. rt review copy came from 
Ferfer and Simmons Inc., 122 Castlereagh 
Street, Sydney, 2000 (W.N.W.). 


N.A.B. Conference 


PROCEEDINGS OF THE 1967 N.A.B. 
ENGINEERING CONFERENCE, 
published by TAB Books for the 
National cosa ircaiae he river Genel 
Washington, D.C. cover (spi 
binding), 9in x 114in, 255 p.p., many 
photogra diagrams. Price 
in Australia $12.40. 


A volume which should be of particular 
interest to engineers, icians and 
executives in the broadcasting field and 
assocaated industries, It comprises a trans- 
cript of all the major papers presented at 
the 21st annual conference of the Ameri- 
can National Association of Broadcasters, 
in 1967, and hence gives the reader a 
comprehensive and accurate picture of 
the present state of the broadcasting art. 

There are papers dealing on current 
research into loudness measurement, 
antenna radiation patterns, new moduh- 
tion systems, television image processing, 
and testing techniques; also reports of 
current production techniques, and de- 
scriptions of installations such as colour 
film processing plant, colour mobile units, 
and emergency power systems. There are 
also general discussion papers dealing with 
such matters as the growing use of micro- 
circuits, and the concepts of automatic 
broadcasting. 

Although the book is intended mainly 
for technical people working in the field 
most of the individual papers are written 
in a straightforward fashion without ex- 
cessive use of specialised terms and 
concepts, and could be read fairly easily 
and profitably by a general technical 
reader. The book would thus provide 
practical reading for both hobbyists and 
students, as a means of gaining insight 
into modern practice in radio and TV 
broadcasting. 

Two copies came our way for review, 
one coming directly from the publisher 
in the U.S.A., and the other from their 
representatives in Australia Feffer and 
Simons, Inc. We understand that copies 
are available already at most local book- 
stores. (J.R.) 


LITERATURE—in_ brief 


MANUFACTURERS SPECIAL PRO- 
DUCTS PTY. LTD. has published a leaflet 
describing the company’s range of “Hi- 
Flux” speakers. It lists miniature, round 
and elliptical speakers, speakers with wide- 
range twin cones, ers for low, mid 
or high frequencies, and car radio replace- 
ment speakers. Also available is a leaflet 
describing the M.S.P. range of audio 
transformers, both potted and open, and 
including transistor driver transformers. 
Inquiries to the company at 47 York 
Street, Sydney, N.S.W. 2000. 


UNIVERSITY LABORATORIES, 733 
Allston Way, Berkeley, California 94710, 
U.S.A., has published a 4-page brochure 
on continuous gas lasers and accessories. 
Six helium-neon lasers are described with 
output powers between 10mW and 0.6mW. 
Each laser incorporates a proprietary plas- 
ma tube, designated a Lasertron tube, 
which has permanently adjusted internal 
mirrors. It is described in the literature 
as “the world’s only coherent light bulb.” 
Inquiries to the company’s marketing 
manager at the address above. 


COMPONENTS REVIEW, Vol. 5, No. 
3, June/July, 1968, the new products 
guide published by Standard Telephones 
and Cables Pty. Ltd., includes descriptions 
of the following products: polycarbonate 
capacitors; mintature rotary switch for 
printed board mounting; packaged bridge 
rectifiers; Epocor Pack No. 1 selection of 
copper clad laminate; Decade counter and 
display using integrated circuits; vacuum 
telays; 3-phase vacuum __ contactor; 
selenium surge suppressors; STC transist- 
ors; silicon rectifier BY147; Silicon NPN 
transistors BD106A and BD106B. Inquir- 
ies to the company at Moorebank 
Avenue, Liverpool, N.S.W. 2170. 
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PLAN 
YOUR 
FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 
Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica- 
tions. fi 
YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor- 
tunities that occur in the three 
fundamental branches of Radio- 
technology. 


KNOW 
WHERE 
YOU'RE 

GOING 


A = APPLIED SERVICING 
Comprehensive training in the main- 
tenence and repair of radio and 
television receivers offers substan- 
tial rewards to competent techni- 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac- 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad- 
casting transmitter performance 
standards and maintenance tech- 
niques, with individual instruction 
in station operation and studio con- 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica- 
tion and international wireless tele- 
graph regulations, qualifying the suc- 
cessful student for the Common- 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 
Classes are conducted at 
21 Pier Street, Sydney 
(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


.. STUDY 


Send for training “a 
syllabus. There is no obligation. "sy 


the MARCONI SCHOOL of 


wireless 


G.P.0. Box 2516, Sydney 
A Service of Amalgamateé Wireless (Austraiasia) Ltd. 
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Let The World University Of Postal Education 


TRAIN YOU FOR A KEY JOB 


Israel 


Egypt 
South Africa 


BRANCHES 
THROUGHOUT 
THE WORLD 


TODAY there are wonderful Opportunities for the men and women who have reached the top of the ladder. 


forward-looking man and woman. However, the best Therefore, it is up to YOU to make something of 
jobs go to those who have the foresight to prepare yourself. Don’t delay, act NOW. Remember that an 
themselves by proper Training. enquiry places you under no obligation but could be 


British Institutes have already trained some 300,000 the turning point in YOUR career. 


: CHECK 
OVER 500 COURSES : THESE 


- . FEATURES: 
Courses offered by British Institutes include :— 
@ Modern streamlined 


= TECHNICAL Draughtsmanship Management Rubber Technology Business M'gement methods... you learn 
: Electrical Engineering Marine Engineering | Sanitary Engineering Commercial Art the fast way and make 
Aero Engines Elec. Installations Mechanical Eng. Structural Eng. Commercial Law rapid progress. 
Aeronautical Eng. Elec. Measurements Metallurgy Surveying Company Law @ Courses based on 
: Air Conditioning Electrical Power MunicipalEngineering Telecommunications Costing STANDARD TEXT- 
fee Arch. Drwg. & Design Electricity Supply Naval Architecture Television Economics BOOKS Lessons 
fe Automation Electronics Painting & Decorating Television Servicing Fiction Writing and Model Answers 
: Auto Elec. Equipment Foundry Practice Patternmaking Timber Technology Journalism written and planned 
@ Automobile Eng. Garage Management PetroleumTechnology Tracing Secretaryship by experts 
f Automobile Repairs Gas Turbines Plastics Welding Technology Selling Aan 
Building (General) Geology Production Eng. @ We provide all 
Carpentry & Joinery Hydraulics Radar Technology COMMERCIAL GENERAL necessary — text-books 
Chemical Engineering !\luminating Eng. Radio Engineering English which remain your own 
Civil Engineering Industrial Chemistry Radio Servicing Accounting European Languages property. 
Computers Jig & Tool Design Refrigeration Advertising Mathematics @ Moderate fees pay- 
Die & Press Tools Mach. Drwg. & Design Reinforced Concrete Auditing Shorthand able by small monthly 
Diesel Engines Maintenance Eng. Road Engineering Book-keeping Typewriting sums. Written guaran- 
And many other Subjects. tee. 


Details of Engineering and Commercial Exams., Certs. of Competency, Matriculation, etc. @ Courses can be 
e “‘tailored’’ to individual 
requirements. 


SECURE ONE OF THESE BOOKS 
POST COUPON NOW! 


BRITISH INSTITUTE OF CAREERS 
College House, 113 Pacific Highway, North Sydney, 2060 BRITISH 
| am interested in INSTITUTE 


Please send me the appropriate Career-Book. 
OF 


CAREERS 


In association with 
British Institute of 
Engineering Technology 


NAME (PLEASE PRINT)......... ; 


ADDRESS 2.06.36 uecsaissuniy ce sk tt wean 


THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 
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LITERATURE—in brief 


MEASURETEST, No. 7, published by 
Marconi Instruments Ltd., St. Albans, Eng- 
land, includes the following articles: New 
Version of White Noise Test Set; A Cur- 
rent Probe Standardising Source; Safety 
Circuit for 500MHz Converter; Differen- 
tial DC Voltmeter. Inquiries regarding this 
publication or “Contact” — the 
international news bulletin of Marconi 
Instruments — should be addressed to 
Amalgamated Wireless (A’asia) Ltd., Mail 
Point 23, P.O. Box 96, Ryde, N.S.W. 2112. 


BREAK-IN, Vol. XLI, No. 5, June, 
1968, the official journal of the New Zea- 
land Association of Radio Transmitters 
Inc., is the Call Book for 1968. It lists 
the call signs for all transmitting members 
and lists all non-transmitting members, 
junior members and associate and over- 
seas members. Other items in this number 
of the journal are a world zones map, 
prefixes by countries, standard frequency 
transmissions, and amateur frequency allo- 
cations, Break-In is published monthly for 
an annual subscription of $3.50. Inquiries 
to Box 1733, Christchurch, N.Z. 


S.F.D. LABORATORIES INC. a 
Varian subsidiary, of Union, New Jersey, 
U.S.A., has published a short-form cata- 
logue “Advanced Microwave Tubes for 
Advanced Systems” which describes the 
company’s current lines of coaxial = 
trons and crossed-field amplifiers. e 
booklet also describes the company’s 
ability to provide complete amplifier 
chains using S.F.D, Laboratories crossed- 
field amplifiers with Varian travelling wave 
tubes. rade inquiries to Varian Pty. 
Ltd., 38 Oxley Street, Crow’s Nest, 
N.S.W. 2065. 


RADIOTRONICS, Vol. 33, No. 2, May, 
1968, includes the following articles: 2 
Watt Complementary Output Audio 
Amplifier; AS60—AS63 Controlled Ava- 
lanche Rectifiers; Application of SCRs to 
the Control of Universal Motors; News 
and New Products; 17ERP4 Picture Tube; 
Photo-conductive. Cells; AS204, AS205, 
AS208, AS209 Silicon Transistors. Radio- 
tronics is published quarterly at a cost of 
50c per copy and is available from the 
Sales Department, Amalgamated Wireless 
Valve Co. Pty. Ltd., Private Mail Bag, 
Ermington, N.S.W. 2115. 


_ VARIAN ASSOCIATES Vacuum Divi- 
sion has published a second edition of 
its booklet “General Characteristics of 
Titanium Sublimation Pumps.” This in- 
cludes the operating principles of titanium 
sublimation pumping along with calcula- 
tions, new design data, and discussion of 
the benefits of this system. Several new 
graphs and illustrations appear in this 
edition, Trade inquiries should be 
addressed to the ustralian company, 
Varian Pty. Ltd , 38 Oxley Street, Crow’s 
Nest, N.S.W. 2065. 


DUCON DIVISION, Plessey Compo- 
nents Group, has published technical bulle- 
tins describing the following products: 
epoxy coated polyester capacitors type 
DMA,; silvered mica capacitors type MSA; 
ceramic disc capacitors type CDR “Red- 
caps”; miniature ceramic disc capacitors 
type CDM; miniature ceramic feed-through 
capacitors type CACi10; Ducon RTC 
series potentiometers; thermistors type A/T 
and A/To; Votabloc nickel-cadmium cells 
series VR and VB. Inquiries (on company 
leterhead) to Ducon Division, Box 2, 
P.O., Villawood, N.S.W. 2163. 


AMALGAMATED WIRELESS VALVE 
CO. PTY, LTD., has published a Picture 
Tube Interchangeability Chart. This lists 
about 200 TV picture tubes with suitable 
replacement types. Notes are given for 
guidance where the alternate tube is not 
identical in all respects. Twelve AWV 
tubes are given as universal replacement 
tubes for at least 125 popular picture 
tube types. Inquiries to the company at 
Private Mail Bag, Ermington, N.S.W. 2115. 


EDUCATIONAL ELECTRONIC KIT 


The firm of Broadway Electronics is marketing an electronic kit 

for those seeking an elementary knowledge of the subject. Some 20 

projects may be constructed from it, without the use of tools or 
soldering iron. 


The Instrol Educational Elec- 
tronic Kit is designed to allow 
novices, both young and old, to 
understand the basic principles 
involved in electronics by build- 
ing simple circuits, all of which 
are designed to work. The kit 
is supphed complete with an 
instruction manual and all com- 

ments necessary for the pro- 
jects presented. 

Each component is mounted 
on a small insulated panel which 
fits onto a circuit mounting 
board. The kit includes tuning 


coils, tuning capacitor, | two 
transistors, a diode, resistors, 
capacitors, coupling trans- 


former, volume control, Morse 
key, microphone, earphone, and 
a solar . No soldering is re- 
quired, as all connections are 
made by ctip-on connecting 
leads supplied in various 
lengths. : 
The 50-page manual describes how to 
assemble Aw connect each of 20 differ- 
ent projects, with a simple circuit descrip- 
tion in each case. The manual also gives 
some definitions and elementary theory to 
help a novice to appreciate something of 
what is happening in the circuits. The 
projects presented include crystal sets, one 
and two transistor radios, basic transistor 
amplifiers, a short wave radio, RF oscil- 
lator, Morse code practice set, signal 
tracer, AF oscillator, intercom system, 


NEW ELECTRONIC 


Become a Weather Expert 


@ TELESCOPES 

@ MICROSCOPES 

@ BINOCULARS 

@ OPTICAL ACCESSORIES 
@ CELESTIAL GLOBES 

@ BOOKS, CHARTS, ATLASES 
@ BUILD-IT-YOURSELF KITS 


Special affention given fo 
all mail order clients. 


AMATEUR ASTRONOMERS 


SUPPLY CO. 
11b Clarke St., Crow's Nest, 
SYDNEY, 2065. Phone 43-4360 
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Complete with: 
@ Generator 


@ Rheostat controlled wind vane. 


e@ Barometer 
@ Hygrometer 
@ Thermometer 


Attractive panel for in-door installation. 
Transmitter may be mounted on the roof. 


WRITE OR CALL FOR OUR FREE CATALOGUE NOW ! 


wmwsTRo 
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ELECTRONIC KIT 


Cae IOV \V 6 


seeeceeeee 
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wireless microphone, and simple trans- 
mitter. (The last two projects may be 
legally dubious in Australia), Each project 
can be powered by one or two 1.5V 
cells, or in some cases by the solarcell 
supplied with the kit. 

The kit can be obtained from Broadway 
Electronics Pty. Ltd., P.O. Box 43, Broad- 
way, Sydney, N.S.W. 2007, for $16.90 
plus 60c for registered post. A loud- 
speaker kit is available to work with this 
kit for $6 plus 10c postage. 


WEATHER STATION 


type-accurate wind 


speed indicator. 


Operates by torch cell. 


You will be amazed at our 
large spectacular range 
and our big price savings. 

All goods fully 
guaranteed. 
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Model! illustrated: TC 100. list price $150. 


It's a what? 
It's a SONY Cassette-Corder 
| see.......a what? 


Let me explain. Sony is always at least a year ahead of everyone else. 
They created Japan's first transistor, for example, and transistor radio. 
The first tape recorder: the first video recorder. And now here's something 
new. Sony call it a Cassette-Corder. It combines all the advantages of 
the cassette tape system (no threading, no adjusting reels, no loading or 
unloading). And 60 minutes recording capacity. Plus mains or flashlight 
battery operation. Plus 1-watt power and high-frequency response. Plus 
the versatility of being a dictating machine... a note-book ... a musical 
instrument. The Cassette- Corder is an electronic miracle. That's what itis. 
Optional extra: C-90, 90-minute cassette. 


SONY. 


DISTRIBUTORS: JACOBY, MITCHELL & CO. PTY. LTD., SYDNEY, MELBOURNE, BRISBANE, ADELAIDE. 
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469-475 Kent Street, Sydney, N.S.W. 
..P’CODE. 


To. Jacoby, Miicheli & Co. Pty. itd., 


ADDRESS 


3.S46/EA/9 
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L, C & R CIRCULAR CALCULATORS ==" 


We...have recently had the 
Opportunity to examine two small 
circular calculators designed to 
perform quickly various electronic 
circuit. calculations which have 
hitherto been. tedious and time 
consuming. Of Australian manu- 
facture, they are known as Zodix 
Calculators No. 1 and No. 2. 

Zodix Calculator No. 1 per- 
forms two types of calculation. 
On one side it determines the 
impedance of a circuit containing 
resistance and reactance in series 
(the three sides of a right-angled 
triangle). 

The procedure is simply to set resistance 
and reactance on the appropriate scales 
and read impedance. A cursor enables 
accuracy to three significant figures to be 
obtained (normal slide rule accuracy). Any 
two of the above parameters may be 
known and the third determined. 

The reverse side of No. 1 Calculator 
determines the impedance of a circuit 
containing resistance and reactance in 
parallel. Operation is similar to that 
described above. 

Zodix Calculator No. 2 also performs 
two types of calculation. On one side 
it determines the effective resistance of 
any number of resistors in parallel (or 
the effective capacitance of any number 
of capacitors in series). The values are 
simply set off on the scales and the 
answer read off under the cursor. 

The reverse side of No. 2 Calculator 
determines the reactance of either an 
inductor or capacitor at any frequency. 
Inductors from .0lmH to 100H_ and 
capacitors from 100pF to 1000uF are 
catered for. Frequencies from 10Hz to 
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LITERATURE—continued 


TELECOMMUNICATION JOURNAL, 
Vol. 35, No. 7, July, 1968, is devoted to 
the program of technical co-operation be- 
ing carried out by the International Tele- 
communication Union (1.T.U.). An article 
by E. D. Schmidt describes a telecom- 
munication plan for Paraguay; a second 
by H. Ruud discusses network projects 
in developing regions; and an article by 
N. Komplita describes the problems en- 
countered in the recruitment of technical 
assistance experts. There is also a seven- 
page report by the 1.T.U. on technical 
co-operation in telecomimunications in 
1967. A further article by N. Joachim 
and C. Glinz describes a method of pre- 
dicting the ionospheric propagation index. 


In its “Ideas and Achievements” feature 
is published information on the first per- 
manent satellite earth stations in South- 
East Asia, the first European-built satel- 
lite (ESKO-11-B) and telecommunications 
in the Republic of the Niger. Telecom- 
munication Journal (in separate editions 
in English, French and Spanish) may be 
obtained from the Publications Service, 
International Telecommunication Union, 
Place des Nations, 1211 Geneve 20, Swit- 
zerland, for an annual subscription of 25 
Swiss francs per language (single copies 
2.50 Swiss francs.) 


INDUSTRIAL RESEARCH NEWS, 
No. 70, July, 1968, has the following 
items: Millions of cobalt pellets made 
annually; Terrain evaluation; Drawing by 
computer; Interferometer; Glazed con- 
crete; Leaf planimeter. Industrial Research 
News is produced bi-monthly by the In- 
dustrial and Physical Sciences Branch, 
Commonwealth Scientific and Industrial 
Research Organisation, 314 Albert Street, 
East Melbourne, Vic. 3002. 


NEW ELECTRONIC INSTRUMEN- 
TATION, Spring, 1968, has been pub- 
lished by Hewlett-Packard to keep custo- 


100MHz and reactances from 1 ohm to 
10 megohms are included. 


The scales are hot stamped in black 
on white plastic and will not rub off 
with use. A cursor enables scale settings 
to be made quickly and accurately. Each 
unit comes complete with detailed instruc- 
tion leaflet and pocket-size plastic pouch. 

The samples submitted to us were 
robust, well made units, which should 
stand up well to the normal wear and 
tear of workshop use. They should appeal 
to experimenters, students, engineers, etc., 
as a useful, time-saving, device. 


The calculators cost $2 each, post free 
in Australia and New Zealand, and may 
be obtained from Zodix Calculators, P.O. 
Box 141, Balgowlah, N.S.W. 2093. 


Be Paid What You 


mers informed of new products intro- 
duced in the spring 1968. These 
include analysers, calibrators, conver- 


ters, counters, data acquisition system, 
igital computer, frequency standard, os- 
cilloscopes, oscillators, power supplies, re- 
corders, test sets, signal generators and 
various components, semiconductors and 
accessories. Inquiries, on company letter- 
head, to Hewlett-Packard Australia Pty. 
a 22-26 Weir Street, Glen Iris, Victoria. 


THE WEATHER MAP AND HOW TO 
READ IT is a 16-page pamphlet prepared 
by (and available from) the Bureau of 
Meteorology for those who are not only 
interested in what is going to happen to 
the weather, but also why it is going to 
happen. The pamphlet was designed to 
answer some of the more common queries 
about the weather map and to help people 
to interpret it. Inquiries to the Bureau in 
State capital cities. 


STC COMPONENTS REVIEW, Vol. 5, 
No, 2 (March, 1968) has articles describing 
the following products: Ceramic IF Filters 
type EFC-D455; Silicon Avalanche Power 
Diode Rectifier Assemblies; Polycarbonate 
Capacitors; Silicon Avalanche Rectifiers; 
ITT High Capacitance Electrolytic Capa- 
citors; TT Series Silicon Epitaxial Planar 
Transistors; EM400 Series Silicon Power 
Rectifiers; and, Special Quality Valves at 
reduced cost. Components Review is pub- 
lished by Standard Telephones and Cables 
Pty. Ltd., Moorebank Avenue, Liverpool 
N.S.W. 2170. 


are REALLY WORTH! 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 


promptly —a FREE illustrated 
c 


Journalism — Short Stories 
Writing for Radio & TV 


Retail Management 
Commercial Managem't 
Small Business Owners 


BOOK, giving FULL DETAILS. 


Auto Mechanics 
Civil Engineer 
Production Managem't 


t . Hotel-Motel Management Industrial Management 
ti aie . 

Sianthe & baetolaing Club Admini Hon Executive Training 
Textiles Window Dressing Modern Supervision 
Photography Business Letters SPECIAL EXAMINATION 
Mathematics BUILDING COACHING COURSES 
General Education Arch.recture Account'cy: All Exams 
Dressmaking Building Contracting Institute of Secretaries 
DRAUGHTSMANSHIP Carpentry, Joinery Inst. Cost Accountants 


Architectural 

Builders’ Plan Drawing 
Mechanical Structural 
Surveying & Mapping 
ILLUSTRATING 

Still Life—Landscape 
Caricature & Cartoons 


Fashion Drawing 


Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel ‘Square 
Timber Home Building 
INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 

Soft Drink Manufacture 


Inst. Sales & Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerigal Exams 
Police Entrance Exam 
Nurses’ Entrance Exem 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 


Showcards & Tickets Air Conditioning 

Signwriting ~ bch a Inst. Diesel Engineers 
COMMERCIAL Soa Shire Overseers’ Exam 
Accountancy Electrical Mechanics Engineers: \nstitufions 
Cost Accountancy Radio Eng. or Service ADVERTISING 
General Bookkeeping Television Copywriti 
Salesmanshi Refrigeration Commercial Art 


Shorthand Typing 


Diese! Engines 


Advert'g Inst. Aust. 


TO INTERNATIONAL CORRESPONDENCE 


Dept. 526 


SCHOOLS. 


SYDNEY: 400 Pacific H'way, Crow's Nest. Tele.: 43-2121. 


MELBOURNE: 


234 Collins Street. Tele.: 63-7327. 


BRISBANE: Heindorff House, 17! Queen St., Brisbane. Tele.: 2-6125. 


ADELAIDE: T. & G. Building, 
PERTH: 


King William St. Tele.: W-4148, 


C'wealth Bank Building, 55 William St. Tele.:21-7268. 


NEW ZEALAND: Wellington, 182 Wakefield St. Tele.: 53-109. 


| 
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| Oil & Water Colour. 
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Please send Free Book on 
NAME (Mr, Mrs, Miss) 
| ADpRESs 
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TUDOR 


PHONE 51-1011 


Knobs long shaft, push on. Dozen $1.20 

Knobs for concentric shaft. Dozen $1.20 

250 mixed screws. BA, Whit., goed 
bolts, nuts, etc. $1 bag plus 2 ce (por 

Crystal micro ypones, BP good Py ality, ideal 
tape recorders, 

Te speaker Catteries. single 
ended watt. $1.50. 

rae Philips 3 pin flexible jacks, 40c 
each, 


SPEAKERS 
MSP 8-inch dual cone .. .. .. $5.80 
MSP 12-inch dual cone .. $7.50 
MSP 7 x 5 3R 1Sohm .. $3.50 
MSP 34-inch 3 ohm... .. .. .. $2.00 
Rola 6 x 4 15 omh . -. $3.00 
Rola 5 x 3 15 or 27ohm $2.00 
Rola 5B 3ohm .. .. . $2.00 
MSP 6 x 9 IS5ohm... .. .. .. $5.00 
3-inch single cone 15ohm .. .. $4.20 
6x 4330ohm.......... .. $3.00 
MSP 20 Watt ae a. Se ee de SIRTS 
MSP 12-inch 80hm .. .. .. .. $7.00 
MSP 2-inch 15 ohm .. .. $2.00 
MSP 8-inch dual cone 8ohm .. $5.80 
MSP 12-inch 3.5ohm .. . $6.00 
MSP 4-inch lores magnet sohm $2.50 
MSP 3-inch 1500hm .. $3.00 


National 8-inch built-in tweeter | 
and crossover network . .. .. $15.00 


(Rt! te 


os oR 


RADIOGRAM CHASSIS 4 valve in- 
cluding valves and speaker, $15.50. 
Size 104 x 3 x 5. 


SMALL 2-GANG TUNING 
CONDENSERS 
Complete with direct drive scale. $1.75 
NEW GRAMOPHONE MOTORS, 
For 4-speed Turntables .. $2.50 each. 


TV IF STRIPS . . $5 each. 


ENGLISH PANEL LAMP with toggle 
switch 75 cents. 


English wuihd button on/off eens, 
75c each, Pack and post 1 


Vinyl insulating tubing, 13MM 


wall thickness .030, 25 yards .. $1 
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L. &. CHAPMAN 
ESTABLISHED 1940 


103 ENMORE ROAD, ENMORE, N.S.W. 


RADIO 


PHONE 51-1011 


Mini ae 4 strand shielded, lots of 

including microphone cable, ex- 

joe My speakers etc, ...... 10e yard 

Radio knobs, push on .... 50c¢ doz. 

Miniature valve sockets 7 and 9 pin 

15 cents each. 

Picture tubes, all sizes, new in cartons. 

$25.00. With your dud. Bonded extra. 

Philips IFT’s 455KC . Sc each 
Aerial and oscillator coils» 


Scope solderi iron, finda: mini 
scope. Scope De Luxe. Vibra scope; 
National scope canstaraer, 


Transistor IFs, medium size, 7$c¢ each 
Record Changers. Garrard AT 60. 


PORTABLE RADIOGRAM CASES, 
NEW, SHOPSOILED .. .. .. $4 
Pack and Post, 50 cents. 


Transistor speaker and drive weer 
ers, large and midget on 
Speaker transformers 15, and 25100 

to 3 ohms 6 watts .... $1.50 each 
5,000 to 3 and 15 ohms .. $1.25 each 
Transistor speaker chokes .. $1.50 each 

daa value in pots. 
log and linea: 

i atk, niok pat 20K 25K, Eee 


K, SOOK, 1 Meg, 
} aeite et Pontaine Switch Pot 
$1.25 


Pots 25,000 dual gauged switch pots, 
$1.25 


1.5 Meg. Dual Concentric .. $1.00 
Pots dual ganged 10K, 50c. 1 be 4 


Pots concentric. 100K +. 50K, 100K 
24K, 100K + ce dag’ + 250) 
500K + 00K, 1 Mae 1 Meg., 
1 Meg. + 500 am others 


$0c each 

TV power_Transformers 300 rail 225v 
a side, suit amplifiers up to 50 watts 
mer salts ate doublers available, $8.00 each 
ty per sheet ... $3.50 
Garrard lug i in ee heads .... $4.00 
TV mas » $1.50 each 
Tutine na 3 ne 3 gang, $1.00 


STEREO AMPLIFIER KIT SETS 
TU 10, 3.5 watt per channel . $19 
TU ll, 3.5 watt per channel, has facili- 
ties for tape and sucragtise chan- 
mels .. .. os .. $23 
TU 12,5 watt per “channel... $22.00 
TU 13, 5 watt per channel, with TUiI1l1 
facilities .. .. $27 
Each kit set includes Valves “and all 
components. Front face piate, if re- 
quired, $1 extra. 
Single stage amplifier kit set: . 
5S watt per channel .......... $22.00 


Transistor ear plugs .... 3 for $1.00 
Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position .. 50c each 

2 POStion, sadiesiiscccecee 40c each 
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SHEPHERD CASTORS, $3.00 set of 4, 


TRANSISTOR AMPLIFER, well known 
make, 1 watt output. $8 


TV aerial chimney mount kits .. 
Wall stand-off brackets, pair .. 


2 amp fuses $3.50 per 
Spectl, 12in speaker, 2 ohm Rola, p6.00 
pack dnd post, Sc. 
Transistor plastic outer case, 50c each 
Transistor carrying stra . 20¢ each 
eet pick-up arms, with Xtal, $6.00 ea. 
tal rectifiers for battery and electric 
portables seseeeee S0€ each, post. 10¢ 
Pilot lamp holders ...... 30c¢ per doz, 
TV or cabinet castors .... 


change 
240v ane Record Changers, stereo 
$21.50, Mono $20.00. Pack and post, 
N.S.W. $1.50, interstate $2.50, 
Gramophone motor and pick-up, 240v 
AC $11.50. Pack and post, N.S.W. 
$1.00, interstate $1.50. 
OA 70 diodes ............. 40¢ each 
Morganite and IRC resistors. At least 
33 values, Suit transistors, radios, TV, 
etc., $2.00 per 100. Pack and post, 25¢e, 
3, 5, and 10 Watt IRC wire wound 
resistors. Many values 
Oc each, 12 for $2.00 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 
$2.00. Pack and post 25¢c, 
50 + 24, 350 vw +. 100 mf 25vw, 


30, 30mf 300 vw 350 . 75c¢ each 
Many others. Thveluab le for service. 


SMALL AMPLIFIER OR TUNER 
een $1.50 each. Pack and post 


ALPHA 200VAC % amp 
switches, 30¢ each. oa for fridges. 
90 deg. PICTURE TUBE SOCKETS 
25c each. 152 valve dt 28c each. 
Transistors AC127 2N384, 2N217, 
2N218, OC71, OC75. 
$1.00 each. Post aha pack 5c. 


push-on 


NEW VALVES 
12AU7 .. $1.25 | 12BE6 $1.00 
6SA7 .... $1.25 | 6AU4 $1.25 
6BU8 $1.25 | 6U9 . $1.25 
6MS .... $1.25 | 6Y9 . $1.25 
6AN7 $1.25 | 6X9 . $1.25 
6N8_. $1.25 | 6AQ5 $1.25 
6BM8 $1.50 | 1B3 .. $1.50 
ISS) scares $1.00 | 182 $1.50 
a awiewis ocee 5AS4 $1.25 
6L18 $1.00 babe es 
ECL85 $1.25 12AT7 $1.25 
SP61 $1.00 | 12AX7 $1.75 
uus . 1.00 | 6B8 $1.25 


TV IF Coils, ideal for Coil Formers 


lOMFD 25 WKG 40 volt surge .. 20c 
Electros 18 x 0 9 MF — 20c each 
+ and 4 AMP. FUSES 
$3.50 100. 
1000MFD 10 VOLT CONDENSERS, 
40 CENTS EACH. 


AUDIO TRANSFORMERS 
18-4294, 28-4536 .. .. 75 cents each. 


PILOT LIGHTS, Plug in .. 


SWITCH WAFERS 
20 Cents each. 


VICTOR 16MM FILM PROJECTOR 
110 Volt $90 without Stepdown 
Transformer. 


10 cents 


13 x 63 
10 x 64 x 44 
124 k 83 x 6 


TV chassis, 3 parts, complete $20.00 
M.S.P. 6in SPEAKERS, 3 or 
BSohmM 63. sie 6a kis ee 8 css 
6 VOLT PILOT LIGHT, screw- 
WD sik ds Bar ws ww ee ce OR 5 | 
TRANSISTOR speaker and Case Plastic 


-inch speaker with plug and lead, $4 
each, Pack and Post 25 cents. 


3% watts per 
pk 19 


sesceeve 


TV Portable voltage doubler power 
trans. C. Core. 240 volt 77V 1 amp. 6.3 
Volts 8 amps, $6. 


TV POWER TRANSFORMER, $8. 
300 mil. Two 6.3 windings. 200 volt sec- 
ondary for Bridge Type Rectifier. 


~ 


POWER TRANSFORMER 
240 volt 285 a side 6.3 75 mil. $3.50. 


SPECIALS 


TRANSISTOR AUDLO  TRANS- 
FORMERS, medium size .. 75¢ each 
PHILIPS GRAMOPHONE MOTOR. 
4-speed. New. 6-volt ......000+ 00 
Pack and post, 10c. 
TRANSISTOR OUTPUT AND DRIVE 
TRANSFORMERS, Medium size, $1.50 


air. 
- Pack and post, 10c. 
SPEAKER TRANSF a 5,000 
to 8 ohms 10 watt ........ $1.90 each 
Pack and post, a 
DYNAMIC MICROPHONES, Pp 
quality 7.50 
8STRAND WIRE ONE SHIELDER, 
20c per yard. 
CARAVAN TV AERIALS .. $10.50 
SILICON DIODES 210 a 


CAR RADI new -button tran- 
8 i a $50.00 


TV CABINETS, 19 SLIMLINE, with 
screw-on legs. Brand-new and 

maple, packed in original cartons. Id 
for speaker enclosures, etc. .... $10. 
ELECTROLYTIC CAPACITORS. 20, 
400, 450, 10, 400, 450 ........ $1.50 
50 50e each 


00.5MFD, 2000 DD:CW ‘HERMSCEAL, 


TRANSISTOR SPEAKER TRANS- 
FORMERS, 500 to 30 ohm .... 50¢ 
Pack and post, i 
TRANSISTOR CHOKES, 2 ohm 50c 
Pack and post, 10c. 
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NEW RADIOGRAM, chassis, 
complete, valves, speaker .. .. $13.56 


GARRARD, 32 volt, 3 speed record 
changer .. .. os oe oo oo os «+ SIS 


TRANSISTOR 8 RADIOGRAM 
CHASSIS 


Complete except pots and Ferrite 
Aerial. Famous make... .. .. .. $18 


STEREO SPEAKER LEAD, 8 Cents yd. 


2 ONLY, TRADED-IN AMPLIFIERS. 
4 Watts for Channel $16 each. 


Speaker box unpolished 
speaker $3.75. Pack and post 50 cents. 


GARRARD MAGAZINE TAPE DECK 
2 Per Second, 2 Track, Left to eo 


PHILIPS BEETHOVEN MODEL 180 
7-Valve Dual-wave Radiogram. Com- 
= with conversion to Stereo a 


2N 1108, 2N 1 1110, oN i1ii, Transistors 
Cents each, 


Mas 
RCA VIBRATING CAPACITOR. 
1!) re eee anne») 
STEREOGRAM CHASSIS VALVES. 


Complete except speakers .... $25.00 
Pack and post, $1.50. 


ot 2 Sin 113 x 6, 103, 334, 


ee ee ee oe ot 


Pots 50 ohm switch, .... 50 cents each. 
American or Japanese 2 pin power 
rubber complete with at yurts Haar 7 
cents, Pack and post 10 Fring 


Microphones ma or $1.75, 
Pack Bnd Post 7 geet ne 


Plu 


WS we ce oe oe oe 


PUSH PULL AUDIO TRANSFORM- 
ERS 10,000 CT 3.5 ohm .. $3.00 each 


$10 pair. 


POST 25 cents. 


Mullard Bookshelf Speaker Cabinets 
$10 each. 
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MATEUR BAND NEWS AND NOTE 


Space Communication Channels on 1.T.U. Agenda 


An International Telecommunication Union Conference on 
Space Radio Communication is to be convened late in 1970 
or early in 1971. 


By Pierce Healy, VK2APQ* 


Throughout the world amateur radio 
operators are showi more interest in 
1.T.U. deliberations relating to radio com- 
munication services. They are also becom- 
ing increasingly aware of the effect that 
these conferences could have on amateur 
service frequency allocations. While all 
conferences do not deal with portions 
of the radio frequency spectrum wherein 
the amateur bands are located, side effects 
of decisions made in regard to other 
services could affect the amateur service. 

The amateur service, being progressive, 
is interested in space radio communication, 
as has been proved by the OSCAR and 
AUSTRALIS projects. In this regard care- 
fully consider the ‘“mights” in the pro- 
posed agenda items for the 1970-1971 
conference. 

It could be asked what might happen 
if the I.T.U. is disregarded as indicated 
in Resolution 637. If the I.T.U. is con- 
cerned should not the amateur service be 
concerned? Also, where will the amateur 
service stand if international organisation 
breaks down? A better understanding of 
these points will be gained by studying 
the fundamental purposes of the I.T.U. 
as outlined. 

Generally speaking, however, the ama- 
teur does not spend time delving into the 
background of I.T.U. administrative mat- 
ters to see what might affect his activities 
on the air. He is satisfied to accept what 
he occasionally hears. This attitude cer- 
tainly breeds an apathetic approach to- 
wards such matters. Then, when some- 
thing happens to curtail what he considers 
are the rights of the amateur service, he 
becomes critical of administrative bodies 
and even his own amateur radio societies. 
It is with this in mind that more detail 
than usual is included in these notes. 

It could be said that the information 
contained in this article has no direct 
bearing on amateur radio. This may even- 
tually be the case; it is certainly hoped 
so. However, it is recommended that some 
thought be given to what might happen, 
and having done so realise that some real 
support should be given to local amateur 
radio societies, just in case something 
unexpected does eventuate. 

References to resolutions and regula- 
tions are made to indicate the authoritative 
source for the information given, and to 
assist those who, after thinking about the 
possibilities, would like to go deeper into 
the subject to have an official reference 
point from which to commence. 


QOQOUDUEADUAEEDOREVONEDENNELAAEOD OAL AUEUEEURSONESUNEODEOUODGCED ACEO OOOO NERO NES OO TEALOAEEN ENDNOTE 


* News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direet to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W., 2200. 
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In discussing the activities of the I.T.U. 
the function of several of the internal 
working groups of the Union are sum- 
marised. An appreciation of the complexi- 
ties of space communication systems from 
the allocation of frequencies, propagation, 
interference problems and the location of 
satellites will be obtained from the details 
iven. It will also give same food for 
thought, not only on the effect the delibera- 
tions may have on the amateur service 
but, also, for the amateur who likes to 
keep up with modern communication 
techniques. 

A recent Press release from the Inter- 
national Telecommunication Union_ refers 
to action by the Administrative Council 
with regard to Space Radiocommunica- 
tions. This says: 

“At the 23rd session of the Administra- 
tive Council of the I.T.U., held at head- 
quarters in Geneva from the 11th to 3ist 
May 1968, the council adopted some 
important resolutions, in particular on the 
role of the Union in space telecommuni- 
cations and the convening of a conference 
on space radiocommunications at the end 
of 1970 or the beginning of 1971.” 

As annexe to the press release were 
reprints of two resolutions on space tele- 
communications. Resolution number 632 
refers to: a recommendation of the Extra- 
ordinary Conference to allocate frequency 
bands for Space Radio Communication 
Purposes, Geneva 1963; The substantial 
progress in the field of space telecom- 
munications achieved since the 1963 con- 
ference; and, in view of the studies made 
by the International Frequency Registra- 
tion Board and the interest of many 
international organisations in space tele- 
communications, the need to revise the 
Radio Regulations relating to telecommu- 
nications. 

The resolution recommends to Admini- 
strations that a World Administrative Ra- 
dio Conference be convened during the lat- 
ter part of 1970 or early 1971 with an 
approximate duration of five weeks and 
with an agenda to include in particular 
the following items:— 

1. To revise existing administrative and 
technical regulations and adopt such new 
provisions as are necessary for the space 
tadio services and the radio astronomy 
service which will ensure the efficient use 
of the spectrum. 

2. To consider, and revise as necessary, 
the provisions of the Radio Regulations 
pertaining to the Aeronautical Mobile and 
Maritime Mobile services and to naviga- 
tion in so far as the use of space tech- 
niques is concerned. 

3. To consider and provide, as far as 
possible, additional radio frequency allo- 
cations for the space radio services. 

4. To revise and supplement as appro- 
priate the existing technical criteria for 
frequency sharing between space and ter- 
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restrial systems and establish criteria for 
sharing between satellite systems. 

Resolution number 637 refers to the role 
of the I.T.U. in space telecommunications. 
It also notes that various international 
organisations interested in the applica- 
tions of space telecommunications _are 
tending to overlook the role of the 1.T.U. 
in the study and regulation of the tech- 
nical and operational aspects of space 
telecommunication. 


The fundamental purposes of the 
Union, as outlined in its basic instru- 
ment, are: 


a. To maintain and extend international 
co-operation for the improvement and 
rational use of telecommunications of all 
kinds. 

b. To promote the development of tech- 
nical facilities and their most efficient 
operation with the view to improving the 
efficiency of telecommunication services, 
increasing their usefulness and making 
them, as far as possible, generally avail- 
able to the public. 

c. To harmonise the actions of nations 
in the attainment of these common ends. 

The resolution also points out that 
space _ telecommunication is merely 
another form of the art of telecommuni- 
cation involving the I.T.U. in its tradi- 
tional responsibilities. That the I.T.U., 
through its administrative conferences and 
its permanent organs — the International 
Radio Consultative Committee (C.C.IR.); 
the International Telephone and Tele- 
graph Consultative Committee 
(C.C.1.T.T.); and the International Fre- 
quency Registration Board (I.F.R.B.) — 
is fully qualified and well equipped to 
deal with the study and regulation of the 
technical and operational aspects of space 
telecommunication. 

The resolution instructs the Secretary- 
General to bring to the notice of the 
Secretary-General of the United Nations, 
to the heads of the U.N. Specialised 
Agencies, and to all international organi- 
sations known to have an interest in any 
aspect of space telecommunications, de- 
tails of these two resolutions and to ask 
all such international organisations to: 

a. Keep the Union informed about any 
discussions or developments concerned 
with space telecommunications which they 
propose to initiate and which may touch 
upon the Union’s sphere of interest. 

b. Where appropriate and to the extent 
that their constitutions permit, to invite 
the I.T.U. to be represented at any meet- 
ings they may convene on_ subjects in- 
volving space telecommunication. 

An annex to resolution number R637 
relates some of the decisions and work 
of the permanent organs of the I.T.U. 
mentioned above. Some of the points 
mentioned are: 

The LF.R.B. In its Resolution No. 1A, 
relating to the provision and use of in- 
formation regarding international satellite 
systems, and Administrative Space Radio 
Conference, Geneva, 1963, resolved that 
any administration or group of adminis- 
trations which intended to establish an 
international satellite system should pro- 
vide the Board with a general descrip- 
tion of it. The Board was instructed 
to publish this description so as to enable 
any other administration which believes 
it has reason to expect harmful inter- 
ference to address its comments to the 


administration concerned. The latter 
should then endeavour to find a satis- 
factory solution and the Board might be 
asked to submit suggestions if necessary. 

This procedure, which in no way 
resembles the procedure for the recording 
of the Master International Frequency 
Register of frequency assignments to sta- 
tions of the space service, has been 
applied so far to four international satel- 
lite systems, the description of which has 
been brought to the notice of Adminis- 
trations. 

Under Resolution No. 165 of the Inter- 
National Telecommunication Convention, 
one of the essential duties of the I.F.R.B. 
is to effect an orderly recording of fre- 
quency assignments made by different 
countries. 

So far as terrestrial stations are con- 
cerned, the rule given in Article 9 of the 
Radio Regulations is that, exce in 
certain specified frequency bands tted 
on a regional basis, all frequency notices 
shall be examined by the I.F.R.B. with 

to the probability that harmful in- 

erence may be caused to stations in 

any service by use of the notified 
frequency. 

In the case of the space service, al! 
assignments of transmitting or receiving 
frequencies to an earth station notified in 
accordance with Article 9A of the Radio 
Regulations are examined by the I.F.R.B. 
with respect to the site of the station con- 
cerned in relation to the frontiers of the 
notifying country. It depends on the 
result of this examination, which is based 
on the notion of “co-ordination distance” 
defined by the Administrative Space Radio 
Conference in 1963, whether or not the 
notifying Administration is asked to make 
a closer study, in co-operation with the 
Administration of the neighbouring coun- 
try or countries, of the probability of 
harmful interference between the earth 
station and the stations in terrestrial 
services of the latter country or countries 
and to co-ordinate the use of the frequen- 
cies with the latter Administration(s). 

With regard to frequency assignments 
to space transmitting stations notified un- 
der Article 9A of the Radio Regulations, 
the IF.R.B. studies them — when they 
concern frequency bands shared with ter- 
restrial services — by calculating the 
power flux density produced at the earth’s 
surface basing itself on the emitted power, 
the antenna characteristics and orbit 
characteristics. The board gives its opinion 
on the frequency notices after comparing 
the results of its study with the estab- 
lished criteria. 

A frequency assignment to a space re- 
ceiving station notified in accordance with 
Article 9A does not_ undergo technical 
examination by the I.F.R.B. It is for the 
notifying Administration to take necessary 
steps to ensure that such a receiving 
station is not subject to interference either 
from emissions by other stations of the 
space service or, should it be operated 
in a frequency band not allocated ex- 
clusively to the space service, from emis- 
sions by terrestrial stations. . 

Frequency assignments to stations of 
terrestial services in the frequency bands 
shared by those services with svace receiv- 
ing stations, are examined by the I.F.R.B., 
which compares the maximum effective 
radiated power with the established 


criteria. 
THE C.C.LR. ; 

The C.C.I.R. has concerned itself with 
space communications since 1959 when a 
Study Group was set up to deal especially 
with the problems of space telecommuni- 
cations to provide a sound technical basis 
for the most efficient use of the radio- 
frequency spectrum. The latest C.C.I.R. 
texts on this subject, which include studies 
of the technical and operating aspects of 
all forms of space telecommunications, 
are principally prepared by Study Group 
TV, space systems and radioastronomy, 
and approved by the 11th Plenary Assem- 
bly of the C.C.I,.R. in Oslo June/July, 
1966. These studies concern the 
possibilities of communication satellites 
per se and those connected with the 


LAFAYETTE NEW 


Transistorised FM Communications Receiver 


Model PF-60 
152-174 MC 


~ $169.50 


@ OPERATES ON 240V AC AND 
12V DC, 
@ TUNED RF AND. MIXER 


TA 
I 


> 
i 


@ CRYSTAL CONTROL 

TUNEABLE RECEPTION 
@ SENSITIVITY 0.7uV FOR 20db STAGES . 

QUIETING. @ 4 IC’s PLUS 12 TRANSISTORS. 
An advanced FM receiver with super-sensitivity. Fully tuneable or can be crystal 
controlled for reception on a single frequency. Built-in 240V AC power supply, 
Also operates from 12V DC battery supply. Variable squelch. Illuminated slide- 


rule dial. Built-in speaker. Headphone jack. T: j 
Sense. ace” phone jac’ ape recorder output jack. Stock No. 


DELUXE 100,000 OHMS PER VOLT "LAB-TESTER" VOM 


Unique Yellow Function Selector 

Visually Indicates Exact Range 

@ 100,000 Ohms per Volt DC. 

e@ Giant Easy-To-Read 64i 
San y-To-Rea tin 


PLUS 


@ 2% Accuracy on DC, 3% on 
AC. 


@ 4% Multiplier Resistors. 


@ Built-in Meter Protection on all 
Ranges. 


Deluxe laboratory-type volt-ohm- 
milliammeter that satisfies virtually 
any lab. or shop requirement. 
Large easy-to-read 6tin 2-colour 
meter has a 90 deg. arc for greater 
legibility and aig | plus built- 
$53.95 in protection against burn-out and 

bent pointers. irty-three ranges. 

Sensitivity: 100K ohms/volt DC, 5K ohms/volt AC. Ranges DC 0-.5-2.5-10-50- 

250-500-1000V. AC 0-3-10-50-250-500-1000V, DB —10 to + 49.4 in 4 ranges. 

DC Current: 0-10-100 ua, 0-10-100-500 ma, 0-2.5-10 amps. Resistance 0-1K-10K- 

100K-10M-100 Megohms. Meter Movement 9 ua for full scale deflection. Output 
to 250 V with built-in series capacitor, 

Stock No. 99-5065 .... $53.95 


“TINY-MITE" SOLID STATE 16-WATT MOBILE PA AMPLIFIER 


@ Real Tiny—1 5/8in H x 3 7/16in 

W x 5 7/8in D. 

@ Solid State — No Warm-up! 
@ For 12 Volts DC Negative or 

Positive Ground. 

Ideal for mobile PA_ applications. 
Two inputs 100K and 600 ohms for 
dynamic or crystal microphones. Out- 
$43.95 put impedance 8 or 16 ohms. Maxi- 

: ., ™mum current drain 1.6 amps, Fused 
for overload protection. Complete with microphone plug, battery and speaker 
cables, and under dash mounting bracket. 

Stock No. 99-4589 . $43.95 


LAFAYETTE arcrnonc 


Pde nad pow oa LAFAYETTE Electronic 
All Mall Enquiries and Orders to: aie ae ios : 
HOUSE PTY. LTD. 306 Pi 
VICTORIAN SALES CENTRE Street, & Royal Arcade, 760 Sens 
AND HEAD OFFICE, Street, Sydney, N.S.W. 2000. 
15A WELLINGTON STREET TISCO AGENCIES, Overend and Hamp- 


ion Streets, 
WINDSOR, VIC., 3181. Ph.: 51 6362! 4102, rn Voolongabbe, O'land, 


LAFAYETTE == 


Equipment is 


ELECTRONICS Australia, September, 1968 


149 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET, 6 ROYAL ARCADE & 760 GEORGE STREET, SYDNEY 


NEW MODELS ‘KAISE’ 
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30,000 
5,000 and Ss 000 V at 
10,000 o.p.v 

AC Voltage: 0-2.5, 10, 50, 
250. 5 Oo V at 
10,000 op. 

Volume Level. ‘in_ Decibels. 

DC Current: 0-50 uA, 1, 
$0, 250 mA, 0-1 and 10 
nape. 
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integration of satellites into existing tele- 
communication systems. They deal particu- 
larly with the following points: 

Telecommunication _ satellite orbits: 
Orbits for telecommunication _ satellite 
generally fall within the limits of 500 and 
40,000 i res. above the earth 
surface. Of particular importance in recent 
years is the unique circular orbit in the 
plane of the earth’s equator wherein the 
satellite is moving im the direction of the 
earth’s rotation at an altitude of approxi- 
mately 36,000 kilometres above the earth’s 
surface. In this orbit, a satellite rotates 
synchronously with the earth and és thus 
stationary with respect to the earth’s 
surface. 

It is expected that a number of satellites 
in this orbit will be in close physical 
proximity and will be rating on the 
game frequencies, The minimum physical 
spacing between satellites in the stationary 
orbit will depend on the resolving power 
of the receiving equipment and the degree 
to which the power from the transmitters 
can be focused to a narrow beam. Loca- 
tion of satellites in the stationary orbit 
also presents problems concerning the 
transmission delay and access to the 
satellite communication system by a multi- 
plicity of earth terminals. These charac- 
teristics must be considered in the 
integration of satellite communications in- 
to world telecommunication systems. 

Propagation and noise: The effects of 
propagation and radio noise on space 
telecommunications are being studied, 
since they determine the most suitable 
frequencies for transmission in both direc- 
tions between a space vehicle and the 
earth’s surface. Frequencies for space tele- 
communications below 100MHz = are 
severely influenced by the earth’s jono- 
sphere and frequencies above about 5,000- 
MHz are influenced by the constituents 
of earth’s atmosphere. 

Interference p' : In view of the 
occupancy of the radio frequency spec- 
trum and the consequent frequency alloca- 
tions which have been made by the 
competent radio conferences, a considér- 
able amount of frequency-sharing must be 
accomplished between space communica- 
tion services themselves, as well as between 
space communication services and terres- 
trial services. As the present frequency 
allocation stands, e: lly the fatter pro- 
blem iis being considered by the C.C.I.R. 

The t of limiting the strength 
of the si from the satellite at the 
earth’s surface has been introduced, so 
that this signal should not cause inter- 
ference to terrestrial systems and yet be 
of sufficient strength to provide a satis- 
factory signal for space services. A second 
interference problem is between the trans- 
mitter of a ground station of a satellite 
service and the receivers in a terrestrial 
service and, conversely, interference caused 
by transmitters of a terrestrial service to 
receivers of a satellite system. This pro- 
blem has led to the introduction of the 
concept of co-ordination distance which 
is that distance within which mutual con- 
sultations between administrations will be 
required and beyond which the 
of interference may be regarded as 
negligible. 

ANTENNAE CONSIDERATIONS 

In view of the large distances that will 
always separate a satellite from tits nd 
station and the possibilities of interference 
between satellites, earth stations and ter- 
restrial communications systems, large dir- 
ectional antennae have been required for 
the space service. The directional proper- 
ties of these antennae including the effects 
of terrain are of considerable importance 
in determining the potential interference 
between various telecommunication sys- 
tems and are under study in the C.C.LR. 
BROADCASTING FROM SATELLITES 

The possibility of broadcasting from 
satellites to serve large unpopulated areas 
such as deserts and oceans and to bring 
broadcasting, both sound and vision, to 
areas where population is widely distri- 
buted and where existing terrestrial net- 


works are limited both in extent and/or 
capacity is feceiving considerable interest 
since the most recent Administrative Con- 
ference devoted to space communications 
in 1963. 

There are essentially three types of 
services being envisaged using relay satel- 
lites, distribution ‘satellites and direct 
broadcasting ites. The C.C.1R. is 
studying these possibilities and the tech- 
aical and operational int with 
particular emphasis on the transmitter 
power required for spacecraft, the most 
suitable frequencies and the possibilities 
of providing satisfactory receivers at a 
tow cost. 


OTHER SPACE 

TELECOMMUNICATION SYSTEMS 

The choice of frequencies and various 
arameters in the case of radio navigation 
y satellites, meteorological satellites, near 
earth and deep space research satellites 
and manned cecraft are also being 
studied by the C.C.LR. 


THE C.C.LT.T. 

C.C.LT.T, is interested in the use of 
communication satellites for telegraph, 
facsimile, telephony and data transmission 
and for any signalling associated with 
these different types of communication. 
Several Study Groups have contributed 
to this work. 

_ Since the communication satellites now 
in commercial operation are all high- 
altitude type, the problems raised by the 
Doppler effect and interruptions, when 
passage is effected from one satellite to 
’ r, are not urgent. With such satel- 
lites the factors which have the most 
serious effect on transmission quality are 
transmission delay and echo. For this 
reason, Study Group XII has proposed 
retaining for the time being the recom- 
mendation already issued on the subject 
in 1964. The limits given in the recom- 
mendation concerned are based on speech 
transmission quality. The data transmission 
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with high transmission delay error con- 
trol may raise di ies and i 
Study Group A is studying the matter. 

C.C.1.T.T. Study Group IV considers 
the maintenance of satellite circuits, which 
sets some new problems, ially since 
the composition of such circuits has not 
been defined in the same way as for 
conventional systems. 

The new telex and telephone signalling 
systems that have been recommended or 
are under study make allowance for the 
special features of satellite circuits, 

Study Group II is considering the tariff 
problems raised by the use of satellite 
circuits for telephony. 


JOINT STUDY GROUPS AND 
WORKING PARTIES 

At its meeting im Mexico City in 
November 1967, the World Phan Com- 
mittee, concluding the work of the 
Regional Committees, made an inventory 
of existing or projected communication 
satellites and the corresponding earth 
stations. It és possible to compare the 
total capacity of these satellites and other 
intercontinental routes, especially sub- 
marine cables, with telephone and tele- 
graph traffic requirements for 1970 and 
1975. The Plan Committee is also compe- 
tent to receive requests for circuits for 
television transmissions, no request 
for a permanent intercontinental circuit 
has been made yet. 

Other Study Groups have begun to 
study television transmission standards for 
very long-distance circuits ‘and the pro- 
blems raised when sound is sent via ter- 
restrial channels and the video signals 
via satellite. 

A specialised working party has already 
assembled some costing data and will 
probably study the economic and technical 
comparison of satellite systems with other 
RSE OReOR systems in the period 1968- 
1972. 
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752 Pittwater Road, Brookvale, N.S.W. 
Telephone 93-0221 (10 lines). 


DISTRIBUTED BY FERRIS BROS. PTY. LTD. 
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WIRELESS INSTITUTE ACTIVITIES 


The 1968-1969 reprint of the Aus- 
tralian Radio Amateur Call Book will 
_on sale within the next few weeks. 
ae gah will contain an up-to- 
date listing of all amateur call signs in 
the Commonwealth as well as other useful 
information to amateurs and short wave 
listeners, It is understood that the price 
will be 75 cents. As only a limited number 
will be printed, orders should be placed 
early, either with divisional secretaries or 
major book stalls. 


NEW SOUTH WALES 


The convention and field day season 
commences this month in the New South 
Wales Division. The first will be the 
Hunter Branch Field Day on September 
22, followed by the South West Zone 
Convention on weekend commencing 
October 6. Details of both are given in 
these notes. 


November 17 is the date set down for 
the Blue Mountains Field Day. Details 
next month. 

Hunter Branch Field Day 

The Annual Field Day of the Hunter 
Branch will be held on Sunday, September 
22, 1968. The venue is Bolton Point Park 
on the western shore of Lake Macquarie. 

Commencing with registration at 9.30 
am. a full ae program has been 
arranged. There will be: 
144MHZ Hidden Trransaidited Hunts. 

144MHz Transmitter Hunts for pedes- 
trians. 

7MHz Hidden transmitter Hunts. 

HF and VHF Scrambles. 

Competitions to test skill and know- 


I 5 

Lunch will be between 12.30 p.m, and 
1.30 p.m. The day will conclude with 
the presentation of prizes at 4 pn 

Registration fees: Adults, $1. ‘Children 
under 16 years accompanying their parents 
—free. Y.2.S. members under 18 years 
—50c. Lunch will be provided. 

A day out for the family at Bolton 
Point—September 22, 1968. 


South West Zone Convention 
The 1968 South-West Zone Convention 
of the N.S.W. Division will be held at 
oo over the holiday weekend, October 


All amateur operators are invited to 
bring their families and friends. Visitors 
from interstate will be particularly wel- 
come. 


Program 
Saturday, October 5: 
Venue—C.W.A. Hall, Banna Avenue, 
Griffith, N.S.W. ‘ : 
10 am. onwards: Registrations, Wel- 
comes and Morning Tea. 
2.30 p.m.: Visits to local points of 
interest. 
6.30 pee Convention Dinner—C.W.A, 


Hi 
8.30 p.m.: Social evening, slides and film 
of previous conven 
144MHz Hidden Transmitter Hunt. 
Sunday, October 6: 
Venue—C.W.A. Hall. 
10.30 a.m.: Morning tea. 
11 ana 144MHz Hidden Transmitter 


Hun 
eet ae Barbecue Lunch, Lake 


2 Be Te Blindfold transmitter hunts. 
144MHz Hidden Transmitter Hunt. 

4 p.m.: Prize Giving. 

Afternoon Tea. 
Monday, October 7: 

10 a.m.: Meet at C.W.A. Hall, proceed 
to Gogeldrie Weir. Barbecue Picnic 
Lunoh. Farewells. 

Registration Fee: Men, $1. Ladies, 50c. 

Children free. Dinner, $2.00. Please book 
early, accommodation is limited. 


All correspondence and inquiries should 
be adressed to: 


Ted Dut VK2AXD, 
13 Curtain Street 
Griffith, N.S.W. Seto. 
QUEENSLAND 


The Annual Convention of the Queens- 
land Division held at Alexandra Head- 
lands was a most successful event. Regis- 
trations for the woeend totalled 116 and 
the task of o oreausn the activities was 
capably handled by the Bundaberg Ama- 
teur ee Club members, 

ihe paz list contained many excellent 
lonated by business houses. 
Cairns A.R.C. 

A new club, the Cairns Amiateur 
Radio Club, has got off to a good start 
with 14 members. There are seven mem- 
bers currently studying for the A.O.C.P. 
examination in February and from reports 
their pi are good. 

An invitation is extended to persons 
interested in amateur radio to contact 
the Honorary Secretary, Cairns Amateur 
Radio Club, 36 Florence Street, Cairns, 
4870, for full particulars of the club's 
activities. 


prizes 


Ipswich 

There ‘was a very large attendance of 
members and visitors at the sixth Annual 
Meeting of the Ipswich and District Radio 
Club. In ‘his report, the outgoing president 
commented on the progress of the club. 
He stated that the membership had 
doubled since last year and now totalled 
67. He also said that the club has a 
debt-free club nose and that its financial 
position was very 

The election "ot 6 officers for 1968-1969 
resulted as follows: 

President, G. Lloyd, VK4ZLG. 

Vice-president, R. Grandison, VK4RG. 

Secretary, J. Edwards, VK4 ZJE 

Treasurer, Mrs J. Lloyd, SWL-WIA4249, 

Class Manager, R. Zimitat, VK4JZ. 

Station Manager, W. Poe VK4ZN. 

Public Relations Officer, W. Jehn, SWL- 
WIA4001. 


SOUTH AUSTRALIA 


The council of the South Australian 
Division is negotiating the lease ea ae 
of ground on Shepherds Hill 
the foothills of the Mount Aue Range, 
as a permanent site for the division's 
station VKSWI. A Jong term lease and the 
construction of a building and antenna 
masts will enable the division's transmit- 
ting and receiving facilities, for operation 
on all bands from 80 to 2 metres, to be 
operated from the one location. 

JAMBOREE-ON-THE-AIR 

The 11th Jamboree-on-the-Air will be 
held during the weekend October 19-20. 
This event has gained world-wide popu- 
larity among amateur radio _ operators 
and Scouts alike. It 
has praved to be an excellent oppor- 
tunity for members of the various Boy 
Scout associations throughout the world 
to renew old friendships and the amateur 
operator to introduce young people to 
amateur radio. The close co-operation that 
now exists between members of the two 
organisations has resulted in quite a num- 
er of scout groups operating their own 
stations. 

For those operators who may be con- 
cerned about a clash of dates as there 
was last year with the “CQ” DX Contest, 
this problem has been overcome by .an 

agreement with the “CQ” Ie to 
hold the J.0.T.A. on the ie ll_week- 
em in October each year. The “CQ” DX 
contest will be held on the 
following weekend. 

A review of the report on the 1967 
J.0.1.A. compiled by the Boy Scout World 
Bureau, teceived from Noel Lynch, 
National Organiser for Australia, and other 
notes of interest on the event will be 
included in next month’s notes. 
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PREVIEW OF SSB TRANSCEIVER 

The ag hig of Australian amateurs will 
pices aroused by the news of the 

sod aha by Australian Con- 
coldeted ndustries, of an amateur band 
single-sideband transceiver. 

t a demonstration on July 17, 1968, 
in the company erg bes Dow!- 
ing Street, Waterloo, Dr A. Dray- 
cott, Manager of A. Ci. Centre, 

John os Teliga, Laboratory re and 
gona Bays, Sentor Development Engineer, 
Process Control and Electronics Group, 
announced plans for production by 
AC. of a range of single-sideband 
transceivers. 

White the project, in the main, is to 
produce fixed frequency SSB transceivers 
for commercial and public utility ser- 
vices, the company has decided to in- 
corporate within the range a multiband 
transceiver for the amateur service. 

Present at the demonstration and dis- 
cussion on the project were representa- 


tives from the military services, civil 
defence, commercial organisations who are 
required to change to the SSB mode with- 


in the next few years, the Radio Branch 
of the Postmaster-General’s Department 
and several members of the amateur ser- 
vice. 

The prototype amateur unit demon- 
strated was a five-band all-valve trans- 
ceiver, using crystal filters. In spite of 
high noise level from local and nearby 
industrial equipment, it gave a very good 
performance. The transceiver, to be sold 
under the trade name “ACITRON, ” is 
based on a proven unit developed in 
England. Several special features have 
been incorporated and all stages of pro- 
duction thoroughly checked in the com- 
pany’s very extensive laboratory facilities. 

The unit has an attractive appearance 
with a centrally located dial with straight 
line tuning and vernier calibration scale. 
A crystal calibrator and permanent VOX 
control are incorporated. The power 
amplifier uses a pair of 6146Bs, while 
the AC power supply and loud speaker 
unit are contained in a separate match- 
ing case. A 12V DC mobile power supply 
unit will also be produced, A remote 
VFO with AC power supply and loud- 
speaker is also included in the range. 
Provision has been made for CW opera- 


A ithough the date of release on the 
market was not announced, the follow- 
ing prices have been given: 

oe 200: Five band transceiver, 


supply unit, $150. 
Acitron 1002: AC PSU and remote 
V.F.O. unit, $200. 


CALLING ALL 
PROSPECTIVE AMATEURS 


The Wireless Institute of Aust- 
ralia was established in 1922 to 
further the interest of Amateur 
Radio. With over 45 years ex- 
perience, who could be more 
experienced in the teaching of 
this subject? 

We are a non-profit making 
Organisation. Correspondence 
Courses are available at any 
time. Personal Classes commence 
in February of each year, 


For further information write to: 


THE COURSE SUPERVISOR, W.I.A., 
14 Atchison Street, 
CROWS NEST, N.S.W. 
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NEWLY DESIGNED PRODUCTS! 
Combination Type Moulded Knob Series 


Any of your special order-Acceptable 
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EPHYR PRODUCTS PTY. LTD. 


(SOLE AGENT) 
70 BATESFORD ROAD. CHADSTONE, VICTORIA—PHONE §6-7231 


INTERSTATE AGENTS: 


Jaceu Pe feneke Paes S.A. TASMANIA | QLD, 
acoby che! °-| Neil Muller Pty. Ltd.,| Homecrafts-Tasmania Nichols Radio & W.A. T. H. Martin Pty. Ltd 
Pty. Ltd.. d Te ; D. _K. Northover & Co.,| ‘en M3 i SOs 
469 Kent Street, 8 Arthur Street, 190 Collins Street. 191 Wellington’ Street, | 337 "Wellinaton Strect, | 56 Edward Street, 
Sydney, N.S.W. Unley, S.A. Hobart, Tas. Launceston, Tasmania. Perth, W.A. Brisbane, Qld 
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W.1.A. YOUTH RADIO SCHEME 


In nition of his work for the Youth 

— me, Rex Black, VK2YA, has 

inted a Life Member of the 

adio Club Scheme. The - 

nar was made at the conference state 

held in Melbourne last June. 

Although retired from office as Federal 

Co-ordinator and N.S.W. State Supervisor, 

Rex continues to take an active part in 

the overall planning of the scheme’s 
activities. 


NEW SOUTH WALES 


The N.S.W. Division Y.R.S. manage- 
ment committee hold their monthly meet- 
ing at Wireless Institute Centre, 14 Atchi- 
son Street, Crows Nest, on the third Friday 
of each , at 7.30 p.m. This coincides 
with the short-wave listeners’ meeting, 

Y.R.S. members are welcome to at- 
tend, Short-wave listening is a natural in- 
troduction to amateur radio and Y.R.S, 
members can benefit from the experience 
of S.W.L. members. 

The facilities of the New South Wales 
division’s communication centre at the 
Wireless Institute Centre will be used for 
Y.R.S. broadcasts from 7 p.m. to 7.30 p.m. 
on Y.R.S committee meeting nights The 
station will operate in the 80-metre band, 
under the call sign VK2AWI. 


Maitland Radio Club 


The Maitland Radio Club is now pro- 
ducing a monthly magazine in place of 


the sheet newsletter. Known as the 
“M.R.C. News,” it is edited by Bill Plant, 
VK2AMM, assisted an enthusiastic 
publishing committee. e first issue of 


the magazine was released at the beginning 
of August. The cover design was the 
resuk of a i among momibers: 
the winning entry submitted by 
Garry Watson, of Ben aithand. 

Several interesting and informative lec- 
tures have been presented to members. 
A most importamt subject was covered 
‘by Mr O. Watts, of the Maitland: Ambu- 
lance Service, on first aid, rescue and 
resuscitation in cases of electric shock. 
Safety in the workshop and the correct 
use and care of tools was the subject 
of a short lecture by Bill Plant, 
VK2AMM, while the principle and con- 
struction of transformers was covered by 
Bob Roper. Bob is an engineering officer 
with the Hunter Valley County Council 
and has offered to give further lectures 
to the club. 


Members have also gained a greater 
appreciation of the mathematics involved 
in the design of radio equipment from 


the lectures by Mr R. V. A. Johnson, 
principal of the Maitland Technical 
College. 


The club’s new workshop in Maize 
Street, East Maitland, has been completed 
and equipped with work-benches, low- 
boards and storeroom., Transmitting and 
receiving equipment has been installed and 
the club stations VK2BHV and VK2ZVM 
will soon be on the air. 


Club president Kev Watson, by age t 
has been guest of honour at the Apex 
and Rotary Clubs in the Maitland dis- 
trict, where he spoke on the aims and 
achievements of Wireless Institute . 
Australia, the Youth Radio 
amateur radio in general and the Maitland 
Radio Club in particular. 


SOUTH AUSTRALIA 


An Elementary Certificate examination 
was held at Elizabeth on July 20. Four 
members of the Elizabeth Amateur Radio 
Club were candidates and all obtained 
good passes. The results were: 


Christopher Elmes ........ 79 per cent 
Eldred Francis ........... 79 per cent 
Dean Strugnell ........... 71 per cemt 
Johannes Wilkes ............ 79 per cent 


Bert Hollebon, publicity officer for the 
Y.R.S. in South Australia, would like to 
hear from clubs regarding their activities. 
Bert’s address is 26 Nelson Street, Port 
Pirie, S.A. 5540. 


QUEENSLAND 


Two new clubs have registered with the 

ueensland Division Y.R.S.: the Mackay 

ristian Brothers; and the 2ist Company 
of the Boys Brigade, Brisbane. Leader of 
the Boys Brigade Club, R. Goleby, would 
like to contact any amateur who could 
assist the club in joining the Y.R.S. Hook- 
up. The club has 12 members. 


The Y.R.S. hook-up is held on the first 
Saturday of each month at 9 am., on 
the 40 metre band. Call signs to ‘look 
for are VK4UC, VK4BW, VK4NN, 
VK4LZ, VK4J1 and possibly ’VKOFS. 


The Yeronga High School Radio Club 
continues to make excellent progress. 
During July more than 30 members sat 
for Y.R.S. Certificate examinations. 


The Gympie Radio Club Youth Section 


Here are the delegates who attended the recent Youth Radio Scheme 

Convention in Melbourne. Back row (left to right): Jim Webster, Bob 

Gutherlet, Michael Plummer. Centre row ‘(left to right): David Jeanes, 

Jack Flynn, Bill Tremewen. Front row (left to right): Reg Emmett, Don 
Reid, Harry Smith, Ken Pincott. 
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Rex Black, VK2YA, who has been 
elected a life member of the 
R.C. Scheme. 


recently had an increase of six members 
due to local press reports on the club’s 
activities. 

Se a the Ipswich Grammar 
School St. Columban’s College sat 
for YRS. Certificate examinations at the 
end of July. 


WESTERN AUSTRALIA 


A report on the activities of the VK6 
Division of the W.LA. indicates a growing 
concern among members to interest 
students in amateur radio. John Siaagje ss 
VKORT, Y.R.S, supervisor, invites 
licensed amateur to join his exthusiastic 
group and assist in organising clubs for 
the various youth organisations in their 
areas, 

Although the number of Y.R.S. clubs 
is small compared with the eastern States, 

scheme continues to flourish in Wes- 
tern Australia. Six clubs are fegistered 
with the division: Wesley College, Ohrist- 
ian Brothers College, Leederville; ie oo 
College; Bunbury High School, ist 
urch Grammar School. 

A total of 22 Elementary Certificates 
have now been ssued to successful stu- 
dents. It has been noted that many former 
members have obtained positions in in- 
dustry through their knowledge acquired 
nrcueh Y.R.S. Club activity. 


Recently, a large group of boys from 


the Aquinas College Radio Club sat for 
their first Y.R.S. examination. No fewer 
than 26 El were 


awarded, and 16 of the boys gained 
‘honours. 


Scouts, Boys’ Brigade or Police Boys’ 
Clubs may obtain full particulars of the 
oy Radio Scheme by wr: to Rev. 

. Morgan, Y.R.S. Supervisor, Box 
Ni002, G.P.O., Perth, 6001, W.A. 


AUUANOUUAEOUSUOUOADENDESSUUESENGEAEOGGOAECUOEEOAUACOUAESOOAUOOGECOUESOOREUASEOODERUGROAOOLUNODGNE 


TOWNSVILLE AMATEUR 
RADIO CLUB 


Office-bearers for the current year, eiect- 
ed at the Annual General Meeting of the 
Townsville Amateur Radio Club, are: 


President: W. Sebbens, VK4XZ. 

Vice-presidents: P, “hiday, VK4ZPL, 
R. Ramm, VK4RO. 

Secretary: G. Richardson, VK4ZGJ. 

Treasurer: R. Grummit, VK4ZRG. 

QSL Officer: R. Sayers, VK4ZRS. 

Publicity: R. Wilson, VK4RW. 

Class Instructor: L. Noseda, VK4EX. 

The past year saw a slight increase in 
membership of the club, and consider- 
able improvement financial ly was record- 
ed in the annual report. The construction 
of a 20ft by 10ft building on council 
land donated to the club, situated on the 
slopes of Castle Hill overlooking the town, 
is the major project under consideration. 
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Now 
hear this! 


World renowned TOA P. “A. equipment 
from AWA 


1 eo 


lf you've got something important to say, if you direct 
traffic, train a football team, organise a_ fire-fighting 
brigade, direct a construction team, air your views, start 
a yacht race, make a movie, you need a TOA electronic 
voice amplifier. 

Project your voice up to a mile 

TOA voice amplifiers are easy to carry, rugged, easy to 
operate, fully transistorised and absolutely foolproof. 


And there is a model for every application. 


TOA equipment delivers high-efficiency, long life and the 
kind of full colour sound that stretches carrying power 
and reliability in the most difficult conditions. TOA is 
one of the world’s top P.A. equipment manufacturers. 


TOA comes to Australia backed by the unrivalled AWA 
sales and service organisation. See your AWA retailer. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
Australia’s National Wireless Organisation 


TOA ELECTRIC CO. LTD. 
Public Address Equipment. 


q) 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED: Sydney, Newcastle, Canberra, Brisbane, Melbourne, Hobart, 
Launceston, Adelaide, Perth; and also Chandlers Pty. Ltd., Queensland, and Newton McLaren Ltd., South Australia. 
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The national amateur radio associations in New Zealand and Australia 

—New Zealnd Association of Radio Transmitters and Wireless Institute 

of Australia — invite world-wide participation in the 1968 VK/ZL/ 

Oceania DX contest. This annual contest is very pOpular with overseas 

amateur operators and short-wave listeners and the organisers invite all 
licensed amateur operators in Australasia to participate. 


OBJECTS: 
For the ‘‘world’’ to contact VK-ZL-Oceania 


Stations and vice versa. 


Note: VK and ZL 


Stations, irrespective of their location, do not 
contact each other for contest purposes. 


Phone: 
Saturday, 
GMT sunday. October 6, 1 
Saturday, October 12, 1968, to 
GMT Sunday, October 13, 1968. 


1. 


10. 


11. 


12. 
13. 


DATES: 
24 hours. from 1000 hours GMT 
October 5, 1968. to 1000 hours 


hours GMT 


24 hours 
1000 hours 


from 


RULES: 

There shall be three main sections to 
the contest— 
a. Transmitting _ phane. 
b. Transmitting — C.W. 
c. Receiving — phone and CW combined. 
The contest Is open to all licensed amateur 
transmitting stations in any part of the 
world. No prior entry need be made. 
Mobile marine or other non-land stations 
are not permitted to enter. 
All amateur frequency bands may be used, 
but no Cross-band operation is permitted. 
‘Phone will be uw: during the first week- 
end and CW during the second weekend. 
Stations entering both sections must submit 
separate logs. 
Only_one contact on phone and one contact 
on per band is Permitted with any 
one station for scoring purposes. 
Only one licensed amateur is permitted 
to operate any one station under the 
owner's catl sign. Should two or more 
operate any particular station, each will 
be consider a competitor 
submit a separate. log under his own 
call sign. (Note: This is not applicable 
to overseas competitors.) 
Entrants must operate within the terms 
of their licenses. 
Cyphers: Before points can be claimed 
for a contact, serial numbers must be 
exchanged and acknowledged. The serial 
number of five or six figures will be 
made up of the RS (telephony) or RST 
(CW) report plus three figures which may 
begin with any number and which will 
increase in value by one for each successive 
contact. E.9., If the number chosen for 
the first contact is 021, then the second 
must be 922 followed fu 823; 02a: ott: 

ching » Start again from s 
ScoRING: 


(a) _For_ Oceenia_ stations other than 
VK/ZL. Two points for each contact on a 
specific band with VK/ZL stations; one 
point tor each contact on a specific band 
with the rest of the world. 

(b) For the rest of the world other than 
VK/ZL. Two points on a_ specific band 
with VK/ZL stations: One point for each 
contact on a specific band with Oceania 
stations other than VK/ZL. 

c¢) For VK/ZL stations: 

ive points for each contact on a specific 
band and, in addition, for each new 


country worked on that band, bonus points 
on the following scale whi be added— 
1st contact 


PEP ee ee 50 points 
40 points 
30 points 
20 = points 
Sth contact ....-..-seeeee 10 nies 
For this purpose the A.R.R.L. countries 
list will be used with the exception that 
each call area of 1K, JA SM, UA 
will count as ‘‘countries’’ for scoring pur- 
PSE as indicated above. 
H 


(A) Overseas stations: 
a. Logs to show in this order—date, 
time [In GMT, call sign of station con- 
band, serial number sent, serial 
Underline each 
Separate 


fi mm ar: heets to show call sign: 
ame acre In block letters; details 


areas 


and. 

(B) VK/ZL stations: 
a. Logs must show in this order—date, 
time in GMT, call sign of station worked, 
band, serial number sent, serial number 
received, contact points, bonus points. Use 
a separate Jog for each band. 
b. Summary to show—name and address 
In block letters, call sign, score for each 
band by adding contact and bonus points 
for that band, and “all band’’ score by 
adding the band scores together; detalis 
of station and power; declaration that all 
rules and regulations have been observed. 
The right Is reserved to disqualify any 
entrant, who, during the contest has not 
strictly observed regulations or who has 
consistently departed from the accepted 
code of operating ethics. 
The ruling of the NZART Executive 
committee will be final. 
AWARDS: 


VK/ZL stations: The NZART will award 
certificates to the top scorer on each 
band and the top scorer in each VK/ZL 
district and silver mounted plaques to the 


14. 


top ZL scorers in both phone and CW 


sections. 
Overseas stations: Certificates will be 
awarded to each country (call area in 


Wik JA. SM and US) on the following 
sis:— 
1. Top scorer using ‘fall bands." 
2. Top scorer on individual bands. 
3. Other certificates may be awarded to be 

determined by conditions and activity. 
ENTRIES: 
Entries from VK/ZL stations should be 
posted direct to:— 

N.Z.A.R.T. Gontest Manager. 

152 Lyttcn Road, Gisborne, New Zealand, 
to cgrrive not later than December 31, 


1 i 
Entries from overseas stations should be 


~ AUSTRALIA — NEW ZEALAND — OCEANIA DX CONTEST 


posted to above address or:— 


-2A.R.T., 

Box 489. Wellington, New Zealand. 
to arrive not later than january 21, 1969. 
The rules are the same as for the trans- 
mitting section, but it is nm to all 
members of any $.W.L. society 
world. No transmitting station is permitted 
to enter this section. 


. The contest times and logging of stations 
each ban 


on per weekend are as for 
the transmitting section except that the 
same station may be logged twice on 
any one band, i.e. once on phone and 
once on CW. 
To count for points togs will take the 
ransmitting—as follows: 
time in GMT, call sign of station 
sign of the station he was 
S(T) of the station heard, serial 
ber sent by the station heard, band. 
oints claimed. Scoring is on the same 
is as for transmitting section and the 
ener should be similarly set out. 
stations may log VK/2ZL 
stations, but VK receiving stations may 
log overseas stations and ZL stations 
while ZL recelviop stations may log over- 
VK stations. 
Certific will be awarded to the top 
hh overseas scoring area and 
tn each VK/ZL call area. [| 


TEL-LEIGH-TUBES PTY. LID. 


(SYDNEY AND MELBOURNE) 


Premium quality TV picture tubes are now available at very com- 


petitive prices and carry a written TWO YEARS’ GUARANTEE. 
Free daily delivery service around Sydney and Melbourne. 


Tubes despatched daily to country and interstate customers. 
Send old tubes to Petersham Station, N.S.W., or Highett Station, 


Victoria. 


N.S.W. 


Tel-Leigh-Tubes Pty. Ltd., 
51 Reuss St., Leichardt, 
Sydney, N.S.W. 2040 


VICTORIA, 


Tel-Leigh-Tubes Pty. Ltd., 
32-34 Graham Rd., 
Highett, Melbourne, Vic. 3190 


AUSTRALIAN SOUND & 
COMMUNICATIONS PTY. LTD. 
SELLS 


TOA CHEAPER 


Ex Stock — Delivery Anywhere 


AUSTRALIAN SOUND & COMMUNICATIONS PTY. LTD. 
58-60 WENTWORTH AVENUE, DARLINGHURST, SYDNEY. 


Telephone 212-1411 
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Telex—Estoril—AA21315 
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1538 


y ~ NG. AMPLIFICATION 


eo. COMMUNICATION 
Se | 


136 VICTORIA ROAD, MARRICKVILLE -- 51-3845 


C.T.330 20K. nage 


D.C. a3 6% 2 


, 
20 to plus 
suitable for ies te 


15.95 
C.T.500 20K.OPV 
D.C. Volts, 2.5, 10, $0, 250, $00, 
A.C. Volts, . 250, 
S00” 1,000. B.C.” Current. 05, 
5.50, 500mA. 


Resistance, 12K. 
120K, 1.2meg., 12 2. i 
minus 20 to plus 62. 


KAMODEN—1 00B 


DC. Volts, en as Yo.50, 250, 
$00, 1,000, 

A.C, Volts, 25, 10.50, 250, $00, 

Mils., .O1, .25, 2.5. 25, 1D.A 

Res. , 200K, 2M., 20M:0HM 

DB minus 20 to plus 62. $ Ranses. 


$28.75 Post $1.00 
2208S 4000 OPV 


D.C, Volts 5, 25, 125, $00. 2.500. 
AJC. Volts 10. 50, 250. 1.000. 
Curr A. 


ent: 250mA, 250mA. 
Resistance: 0-10K, 0.1 Mag. 


$7.95 post 50c 
P.T.34 1000.0PV 


D.C. Volts, 0, 10, 50, 250, 00, 
A.C. Volts 0, 19, 50, 250, 500, 
1-' 100-500 RESIST. 


“$5. 25 Post 50c 
200H. 20K.OPV 


D.C. Volts, $, 25. 50, 250, 500, 
aioe A.C. Volts, 10, 50, 100, 500, 
1,000. DC. Current, po 
250mA. Resistance, 600K. 
Capacitance. 2 D.B. 


$10.50 Post soc. 
ALL PRICES NET. INC. 8.-TAX, 


PANEL METERS 


oo 


éa 


EDGE METERS, imA. 
Scaled V U.S. 
Tuning Stereo Bal. $2.80. 
A FULL RANGE OF UNITS. 
85 Types. 1%in to 3¥%in. 
ROM $3. 


Send for full list. 


* | 30. Watt. 
DB.) 3° 


CAR RADIO 


AMPLIFIERS 
Public Address Range 
240V-AC 


MINIATURE 

rns OUTPUT. 
Multi Sate Ferguson O.P. trans- 
former input for crystal mike and 
ick-up with electronic mixing. HE 


84 output .. .. .. .. 
As above, EL34 

40 Watt ‘As above, EL34 
60 Watt. As above 6D06 

“LINE OR ‘VOICE ‘COIL. 

TRANSF 

MULLARD HI-FI RANGE 
5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
$/20in, As above . 50 
40-Wott Solid “State. 


240 A.C. or 12 V.D.C. 
2 Mics, 2 P.u. nput. 
$888.75. 


PA. SPEAKERS 


8 WATT 
8in Units in Waterproof 
ane 


$53.50 
$79.50 


In Double Ended Flares. 
Duolateral Coverage. 


Line Output Transformers to guit, 
” $1.75 extra. a 


DYNAMIC 
MICROPHONES 


Model DM 108. 
Imp. 50K Biles Switch. 


TACHOMETERS 


© |@ 


Mullard a. scaled for 
5.7 or OK .. «+ «. $20.73 
With Dwell Angle .. «+ $23.78 
OHNAR 
240-degree Circular Movement. 
Scaled 6K or 8K $24.75 
Standard Scale, he or 8K $19.78 
Postage N.S.W. Interstate 75c 
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WEEK-ENDS & AFTER HOURS 98.5956 


REV ERBERATION 
UNITS 


Latest to suit 
Gesign ee ceases, metew, 


"$5.75 
Post 35c. 


guitar, 


CO-AXIAL SPEAKERS 
C.S.-20. 8” 


V.C. 16 ohm Cross over. 3,000 
cycle. range 40 to 


HORN TWEETER 
CT-3 
2,000-20,000 Response. 
20 Watts Power. 
Sensitivity 110 dow. 
Weight 134]b. 
$8.95 


15-INCH HI-POWER 
SPEAKER 
30 and 50-WATT RMS. 


Specially designed for Guitar, 
Organ, Bass, etc. 


59.50 


STEREO RECORD 
CHANGERS 


Post N.S.W. 81.25. Interstate 81 75. 
with sscnasient a oe device. 
cue! 
Calibrated stylus. Pressure control. 
Adjustable counter balance. 


4-Speed Changers, Ceramic pick-up 


HI-FI STEREO 
HEADPHONES 


8-OHM. 
25c to 17K.c. 


Post 35¢, 


NEW SPEAKER 
SPECIALS 


8 of 15 obms, 


Sin x 3in BE 

Gin x 4in 

Jin x Sin 

9in x Gin $5.95 
3 § Postage N.S.W. 
5vin:. $3.20 2Se. 
din x 2in $3.30 Interstate 40e 


ACE BATTERY 


Trickle Charging 
$27.75 


Full Range available ex-stock. 
Send for Price List and 
particulars. 
V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 


Spec. ACY. Imv.—300 Vrms, 10 

ranges. ccuracy $ cps—-1 2 me, 
eines’ 2dB. 10 cps-1 me, plus- 
minus 1dB. 20 cps-250 KC., plus 


minus 0.2dB. 
dB. Scale: ,40-30-20-10.0, 
30.40, 50 dBm. 240 V.A.C, 


$47.50 
MODEL TE-65 

V.T.V.M. 
DC.V Ol. paereg epee ld 
V. Rms. AC.V. 0-1.5-5-15-50-150- 
500-1.500 V ths 
140-400-1,400-4,000 V. P.P. 
Resistance RX10.100, .1K, 
-100K,. .1M, one Decibel— 


Also 


10K, 
10db, 


ORGAN KEYBOARDS 


49 Note. Complete with 
Switching System. 


. 
13 Note Pedal Claviers, 
complete with Switches. 


e 
Special: Semi-finished Stromberg 
Organ Cabinets to suite above. 

. 


Organ Stools .. 


HI-FIDELITY TWIN 
CONE SPEAKERS 


Aust. made. 8 or 16 ohms, 
++. $9.00 12in ... $11.78 
‘ Py 4 Postage | N.S.W. 


aw 90c, 
P sie os Interstate 80. 


$14.50 


NEW RECORDING 


TAPE 
Most popular brand. 
3in eee siomme 
300ft .. 


Postage Interstate, 25¢. 


“MYERS” AUTOMOBILE STEREO 
TAPE PLAYER 


TEST EQUIPMENT 


track. Playback Head: 4 

and 8 track compatible, 

automatic starting and 

automatic channe} selecting. Transistors: 12 
(Silicon-used and OTL system). Tape Speed: 3-/2” per 
second, plus 3% minus wre Drive Motor: DC Micro 
motor with Governor. 


Frequency Response: 70—10,000 cps. Wow and Flutter: WIDE BAND OSCILLOSCOPE 


Less than 0.3% WRMS (when using standard tape). |5 M Bandwidth Push-pull vertical and horizontal 

Separation (Cross Talk): Better than 45db. Signal to | Ampli ers, 8 positions, high sensitivity vertical Amplifier, 

Noise Ratio: Better than 40db. Price $99.50. co uency Compensated on all positions. Calibrated .02 

Also available for 240V A.C. Operation only. Includes 00 volt, Hard time base, 20 cycles to 75K. Latest 
Pick-up or Radio Inputs. $99.50. ie R.C.A. Agee Complete with probe. 


MAGNAVOX ta mmm AY MASTER 


_ The new solid state Stereo-Amp- 
7 lifier, wi —: 

. $104.00 

90.00 


pe to iat” magnetic 12.00 


PLAYMASTER_ 118 
KITSETS $79. 


ey et: 
PLAYMASTER 106 F 12.00 extra 
6in 10in = 12in AND 107 ai a : i 
$27.75 $3350 $35.40 $3650| AND 107 . te 
PLAYMASTER 4 sina ae aoc a P ~~ 
With Phillips Special Speaker, 119 STEREO 
35.75 ee | TAPE ADAPTER 


OOOO Sg roe 


Wired and Tests all valves, diodes, rectifiers, 


TAPE “PLAYBACK checking laments, shorts, Merit on 


meter. 
7 Complete with tube chart. 


10 
GUITAR WIRED AND TESTED$79.00 


a: Feb. and March Elect. Aust. sa - $79.00 VALVE TESTER 


i WIRED AND TESTED$88.75 


Post., N.S.W., 25es Vstate, $1.25. 


30.00 
AMPLIFIERS CHANGER Post $1.25 Nei $2.00 Int jas hae cane 


10-Wa' pee Cue, aig Pel lity. etc. 

Con Met are $53 me gl TOE Secet Tak. $34.25 
PERSPEX DOMES 2 Track, 9% bps. G.D.0. UNITS 

Leader 810. 6-Band, 2 Mes to 


Tao” Twin-cone Fits At RY. Models. $25.50 
ve ee ee ee $76.28 NIBOX 4 Track, 3 Speed 260 Meg Nuvistorised, 240 V-A.C. 
4-Channel, Ban ne Prot roe. SPEAKER CABINETS $41.50 “ee 

4 Spe: .05 Takes Masaavox 6in Speaker 4-CHANNEL MICRO- 

reset, controls for frequency and mil One Price PHONE MIXERS 


int 1 extra on above : 
models. $7.50 EACH Transistorised Battery Powered. 39. 

35_Watt_with Post, N.S.W. 65c., Interstate $1.00. » NSWe, Se, Vetate, 75, 

E. Transisto rised, 7 Band, 


REVERBERATION & . Senn 
TREMOLO oo fp iF : eae 


; erat Sanne, Se treble and ee 
Oost. emolo, id depth 

controls, "Reverb, Satenalty. dfoot Fas 3 AUDIO GENERATOR 

controls. 4ft 8in Speakers. 2 ; ae a ple eg ed 

63.50 240v A.C, POWERED A. 2c. STEREO sQ. 20 ee Taser voltage, 

ine 7V. SQ, Output im- 


Slap Bass or Bass Guitar SOLID STATE STEREO AMPLIFIER Sine 
pedance 1000 gh ig ‘Ace. 5 per 
AMPLIFIERS TTS PER CHANNEL. | Ped Distortion ess an 2 per 
35 WATT. 18 ‘frmlianse o ell per channel. A.C. cent. attenuation. 
4° Inputs. Bass and Treble boost. Inputs for Tape. Mag. Input for Crystal and Ceramic | 4/1, rie 1/106, 1/1K. Printed 
Special 1Sin _ Woofer Speaker Ger, P.U. Radio Aux. P.U. Radio and Auxiliary. circuit, 240V A.C. 
reproduces to 20 cycles, Frequ. Range 30c to 20KC. Output for 4, 8, 15 ohms. $41 50 


7 Max Sensitivity 3 MV. Cross talk better than -40db. 
PIGGY BACK 
GUITAR AMPLIFIER 


. $79. 3 
vs are ais 
att $11 378 
4 Inputs. “'Bass and Treble house 
Vibrato if required, $10.50 extra. 
esieseenniasennaniesitsenetnshahenhans 
ELECTRIC GUITAR | 
Pickup Units as 
Accordion Pickup ‘Units ; 38:78 


Harmonica Pickup Units Sa $1.95 
Post, N.S.W. 40c; Interstate, 75¢. 


Speaker matching 4 to 15 ohms. Sensitivity 
SIGNAL GENERATOR 
fot Fer st | TRANSISTOR AND 


8 Prov! al. 
been for self calibration Marker 
circuit. 240 


FUZZ BOX 


FUZZ BOX E. AND A. AUG. 
WIRED AND TESTED. 


Post., 75¢. 


REVERB UNIT 


Post., N.S.W., 75c; Vstate $1.25. 
L. SG. 
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SIGNAL INJECTOR 


Transistorised. Fountain pen-sized 
Unit for Signal Tracer in Radio, 
TV and Amplifier Service. 

Post, 25c. 


DIODE TESTER 


E.A. August, ’68. 
Wired and Tested. 


KIT SET $48.00 


159 


160 


NO. 62 TRANSCEIVERS 
Wireless Set No. 62 Mk. IL (Pye), Fre- 
quency Range 1.6 to 10 Megacycles in 2 
Bands, Inbuilt Genemotor Power Supply for 
12-volt operation, Clean condition. 


$30 including circuit diagram. 


Packing 75c F.O.R. 
Circuit Diagram 95c extra, 


STEREO HEADPHONES 


Large rubber carpiece, full audible fre- 


quency, 


150-1200 cycles. 
$9.00 


— 


BURGLAR ALARM SIREN 


6 Volt. Suit Burglar Alarms, Boats, Fire 
Brigades, etc. Complete with mounting 
bracket. 


$10.50 ea. 


MO 65 METERS, NEW 
Size: 3% inch, mounting hole 2% inch, 
Ain deep. 

All plus 
1 mA, 5 mA, 10 mA, 25mA, 50 mA, 100 
mA, 150mA, 250mA, 500mA. 


Postage 20c. 


Lamp: DO wes wees ae . $4.50 
S Catnip: TIC isajedetnsie stemraceusnccne ods $4.50 
10 amp DC .... oe. $4.50 
30-0-30: amp, DC. . 0.0.23 isis sas sae 0 $5.25 
1Sv DC, 30v DC, 300v DC $4.50 
300: Volts AC  siieeis iis sive one cere $5.50 


POWER SUPPLY AND SPEAKER 


UNIT 
PS 500 AC (for TS500) 


TR2E Amateur 144m/c ‘Transceiver, 2 
Watts input, 240V A.C., and 12 Volt D.C. 
Operation 144-148 Mc Coverage .. $276.00 


RADIO SUPPLIERS 


323 ELIZABETH ST., MELBOURNE, VIC., 3000. Phone: 67-4286 
2 DOORS FROM LITTLE LONSDALE STREET 


TE 15 TRANSISTOR GRID DIP 


METER 
Portable, Batt. Operated (Eveready 216). 
Freq. Range, 440K/c-280M/c with 6 Plug- 


in Coils, PRICE: $38, inc. Sales Tax. 
CHIEF APPLICATIONS 


The model TE 15 may be used for a varicty 
of purposes — Measuring the tuning fre- 
quencies, oscillating frequency circuit to be 
measured without oscillation, earphone 
monitoring-heterodyne. frequency meter, fre- 
quency meter, substifution as a test oscilla- 
ter, relative field strength meter. 


“NIKKA” 1 WATT 


TRANSCEIVERS 


P.M.G. APPROVED. SOLID STATE 14 
Transistor Circuit inc. R.F. Stage. 

27.240 Mc (Provision for 2 Channels). 
Range Boost Circuit. 

Up to 10 miles in open country or water. 
Buzzer Type Call System. 

Squelsh Control, 


Complete with leather carrying case. 
$175.00 PAIR 


SCOOP PURCHASE! 


4W and 1W RESISTORS 
CRACKED CARBON 5 p.c. (70 deg. c.). 
10 ohms to 10 Meg. Preferred range:— 
10 —- 15 — 18 — 22 — 27 — 33 — 39 — 
47 — 56 — 68 — 82 — 100 — 120 — 150 
— 180 — 220 — 270 — 330 — 390 — 470 


— 560 — 680 — 820 — 1K — 1.2K — 
1.5K — 1.8K — 2.2K — 2.7K — 3.3K — 
3.9K — 4.7K — 5.6K 6.8K 8.2K — 


10K — 12K — 15K — 18K — 22K — 27K 
~—- 33K — 39K — 47K — 56K — 68K — 
82K — 100K — 120K — 150K — 180K — 
220K — 270K — 330K — 390K — 470K 
— S60K — 680K — 820K. 

1 Meg., 2.2 Meg., 3.3 Meg., 3.9 Meg., 4.7 
Meg., 5.6 Meg., 6.8 Meg., 8.2 Meg., 10 Meg. 
'2 Watt—8e ca. or $6.00 per 100 
1 Watt—10e ca. or $7.00 per 100 
When ordering 100 or over Minimum 
Quantity 10 of each selected type. 
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ESTABLISHED 1947 


MULTIMETERS 


Model OL.64 


20,000 ohms per volt DC 8,000 ohms per 

Measuring range—volt AC. 

DC Voltage: 0-0, 3 1 10 50 250 500 1000 
5000V at 30Kohm/V. 

AC Voltage: 0-10 50 250 1000V at 8Kohm/V 

DC Current: 0-30uA 1 59 500mA 10A. 

Resistance: 0-5 500Kohm 550Mohm. 

Decibels: —20 to+22dB, plus 20 to plus 
36dB. 

Capacitance: 250pF-0.02 UF. 

Inductance: 0-5000 H. 

Load Current: 0-0.06 0.6 60mA. 

Self Contained Batteries: 22.5V (BL-OI5) x I, 
1.5V (UM-3) x 2. 

Size and Weight: 6ins x 4-1/Sins x 2ins, 
650g. 

Meter Movement 

30uA_ FSD. 

Meter Movement Internal Resistance: 3,100- 
ohm +-3 Pp.c. 

Allowance: For DC Voltage range 
of specified value. 
For DC Current 
specified value. 
For AC Voltage range 
specified value. 
or Resistance range +-3 p.c. of scale 
length, 

For Decibel Range +-4 p.c. of specified 


value, 
PRICE: $19.75 


TRIO COMMUNICATIONS 
RECEIVERS AND 


TRANSCEIVERS 
Trio Model 9RS9DE, four bands covering 
540Ke to 30Mc, two mechanical filters for 
maximum selectivity. Product Detector for 
SSB reception. Large tuning and bandspread 
dials for accurate tuning. Automatic noise 
limiter, calibrated: electrical bandspread. S 
meter and BFO. 2 microvolts sensitivity for 


10 db S-N ratio. $175.00 


Fundamental Sensitivity: 
+-3 p.c. 
range +-3 p.c. of 


+-4 p.c. of 


TRADE-IN ACCEPTED 


TRIO JR-500SE 

Amateur Band Receiver, seven bands, cov- 
ering 3.5 Mc to 29.8 Mc. Crystal locked 
front end, transistor’: VFO with external out- 
put. Crystal locked BFO, mechanical i-f. 
filters, WWV section for calibration check, 
S meter and ANL, Product Detector for 
high quality SSB reception. 

$293.50 


TS-500 SSB AMATEUR 


TRANSCEIVER 
Features SSB. A.M., CW 200 Watts P.E.P. 


Range—7 bands— 
80m Band 3.5-4.0 MHz 
40m Band 7.0-7.5 MHz 
15m Band 14.00-14.6 MHz 
10mA Band 28.0-28.6 MHz 
10mB Band 28.5-29.1 MHz 
10mC Band 29.1-29.7 MHz 


PRICE $480.00 


SPECIAL THIS MONTH ONLY 
IMPORTED POTENTIOMETERS 


Guaranteed Low Noise. Individually Packed. 
Single Gang SOQOK. Tapped 40K. = Switch 
DPST. Single Gang. 1 Meg. Tapped 400K. 
Switch DPST, 


75¢ each or 3 for $2.00 


Freq. 


Best Latin American Signals for Years 


Reception of signals from South and Central America during 
the past few weeks has been the best for many years. The 
following survey of some of the most interesting stations 
heard in this period is therefore particularly appropriate. 


Our thanks go to Bob Padula, Mel- 
bourne; Dean Lynnebu: Wellington, 
N.Z.; George Beardsmore Bunt MZ 
oat oa eecter 1 cae comers 
for their help in compiling this list. The 
signals are heard in both the late after- 
noon and late evening listening a 
and while by no means comprehensive, 
the list contains information on some of 


the most interesting signals heard this 
season. 


oto Radi Pag Brazil, 
adio ena a, 
rd at OS00GMT. 


hea 
3275 ZYR31, Radio Club Buaru, Brazil, 
heard at fair level at 0830GMT. 
YVRA, Radio vcr Venezuela, 
noted at around 1015 


3325 


3390 HCOT1, Radio Zaracay, Ecuador, 
broadcasts all night. 
3995 HCJAS, La Voz del Rio Tarqui, 


Ecuador, close down 0630. 
4735 HCEH3, 


4755 CP62, Radio Emsssora, 
closes at 0600 and 
OAX3V, Radio 
closes at 0500. 
HOFA4, La Voz del Manabi, Ecua- 
dor, heard umil after 0700 on 
Sunday. 

Radio Reloj, Bogota, Columbia (new 
station), heard as late as 0700. 

Radio Popular de Cuenca, Ecuador 
heard broadcasting all — 

HRVC, ‘eguc Honduras 
(Gospel ptgent ve closing 0400 
and opening 1000. 


Loja, 


lorizonte, 


4830 HCJS1, a del Angel, Ecuador, 
opens at 105 

4860 OCX4B, Sai Callao, Peru, sign 
off 0510 on Sunday. 

4905 ZYZ20, Radio Relogio, Federal, Bra- 


zil, heard with continuous spoken 
program at 0500. 

4923 HCRQI, Radio Quito, Eouador, 
opens at 1100. 

4970 YVLK, Radio Rumbos, Venezuela, 
sign on at 0955. 

4980 YVOC, Ecos del Tordes, Venezuela, 
sign on at 1000. 


5025 CP75, La Cruz del Sur, Bolivia, 
opens at 1000 with Gospel program. 

5965 ZYU60, Radio Guiaba, Brazil, heard 
at 0900. 

6005 CP58, Radio Progresso, Bolivia, 
closes at 0430 and opens 0900. 

6010 OAX4V, Radio America, Peru, 
heard around 0800. 

6060 ogre Radio Centro, Honduras, fair 


6090 RAE Lage a Argentine, opens 
in English 03 aa 

6095 ZYB7, Gail " Sa0 Paulo, Brazil, 
heard’ at around 0915. 

6905 HJIW, Radio Del Centro, Columbia, 
opens at 1000. 

6100 CE610, Radio Calama, Chile, heard 
on Sundays at 0600. 

6115 OBZ40, Radio Union, Peru, closes 
at 0500 and also heard 1045. 

6115 HJIQ, Radio La Voz del Llano, 
Colombia, opens at 1010. 


nvneunnnanuenanunneninndscnvecsessunencucganoceuensennnenaenigneT 


FURTHER EXPANSION AT TIRANA 


In a recent issue we commented on the expansion of Radio Tirana 
(Albania) into foreign broadcasting and this has again inoreased in_recent 
weeks. English is now broadcast in 17 - mags programs each day, Russian 
15, German 8, and Polish and Spanish has also been expanded to give a 


total of 65 broadcasting hours each da 


in the overseas services. 


English services are on the air as follows: 

GMT Area Served KHz. 
0030-0100 North America he He 
0130-0200 America 6195, 
0230-0300 America 6195, 3285, 9507 
0330-0400 America 7300, 9495 
0430-0500 Africa 7300, 9495 
0630-0700 Africa 7135, 9507 
0700-0730 Asia 7300, 9507 
0930-1000 Asia 9507, 11840 
1100-1130 America 9507, 11840 
1400-1430 Asia 9507, 11840 
1530-1600 Africa 9495, 11840 
1630-1700 Africa 9495 
1730-1800 Africa 9507 
1830-1900 Africa 7135, 9495 
1930-2000 Africa 9507 
2030-2100 Africa 9495 
2200-2230 Africa 7135, 9507 


Asuauanacnesunnonauancengeaensovansnecegauscuseaasesessoceceusenionescnaonenedenconsaeneadevaeesennenensoneensssnenvanenecncuenecveneceececanneteneavenvenenentectenenuanscscengenansscesasserecensaneeie 
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6120 LRX1, Radio El Mundo, Argentina, 
HONE, ff 0600 Sundays 
6140 pe NE, ae El Sol, Colombia sign 


6160 OK) ” Radio Emisora, Nueva 
— la, Colombia, heard well at 


6165 eww, mg opens at 1145. 
, Radio N 


6170 pate an acional, Venezuela, 
6175 ZYV14, Radio Guarani Brazil, 
heard well at 0800. 


6180, Ly Guatemala, heard at around 


0445. 

6195 HJEZ, La Voz de Cali, Colombia, 
heard around 1 

9562 OAX4R, Radio Nacional, Peru, sign 
off 0500 and opens at 1130. 

9615 TIRICA, Voz de la Victor, Costa 
Rica sign off 0500. 

9625 OAX8K, Radio Atlantida, 
noted at around 0430. 

9653 OAX9G, Radio Nor Peruana, Peru, 
heard at 0330. 

9690 ore La Voz de Chile, heard at 


Peru, 


9710 LRX2, Radio El Mundo, Argentina, 
heard at 0130. 

9752 CE975, Radio Mineria, Chile, closes 
at 0400. 


ALWAYS RELY ON R.D.S. 
SPECIALS FOR SEPTEMBER 


Parts available for following 

Projects:— 

Trans, RE Test Osc., March 
68 . $36.62 net. 

Trans. Audio Ose. Sept. 

‘65 .73 net. 


tt and 
65, 

12.44 net. 

Mullard 10/10 Tne Amp. 

$69.66 net. 

Three Trans. Receiver using FET 

Detector, March ‘68 . $30.36 net. 

Mullard 10/10 Kit (Valve) $107.72 net. 

P.M 116 40w Guitar Amp. June '67. 

$71.38 net. 


Preamp. for Kine 
Tape Heads, aoe 


P.M 117 60w Guitar Ae ‘67, 


9.06 net. 
‘64, 
$92.91 net. 
Service Station Tacha, with Dwell 
Angle, Oct. "64 .. . .83 net. 
1966 3in CRO .. .. "$115.23 net. 
P, bk 115 10w/10w Trans. Amp., April 
$104.05 net. 
seed PU. for P/M 115, May '67 
$12.63 net. 
1967 All Wave 7 Receiver, Dec. '67. 
$129.37 net. 


Tho Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 
Cnr. George and Harris Streets. 
Phone 211-0816, 211-0191. 
Open Saturday mornings. 


P.M 108 Stereogram, Oct. 
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SANWA 


HIGH 
SENSITIVITY 


MULTI 
TESTERS 


12 MEGOHMS 


A high sensitivity circuit 
tester using field effect tran- 
sistors to provide 12 megohm 
input impedance on DC and 1 megohm on AC ranges. It 
has wide frequency response and internal self-calibration 
facilities are provided. 


MEASUREMENT RANGES: 
DC Voltage: + 0-0.3v-1.2v-3v-12v-30v-120v-300v-1200v 
+ 0-30kv with HV probe used jointly 
Internal resistance — 10m? for 0.3v/12mg2 for 
other ranges 
) Terminal 


DC Current: +0-0.03“a-0.1ua-10ua | voltage— 
+ 0-1.2ma-12ma-120ma-300ma J 300mv 


AC Voltage: 0-1.2v-3v-12v-30v-120v (on X1 range) 
0-300v-1200v (on X10 range) 


Resistance: 0 to 1000 megohms (75 ohms to 7.5 megohms 
midscale)—decibel scale is also provided. 


AVAILABLE EX STOCK FROM 
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MODEL 
430 ES 


992-30 


INCL. S.T. 


"100,000 OHMS/VOLT 


This unit has a 10 microampere movement giving sen- 
sitivity of 100k ohms/volt for all DC ranges to 300 volts. 
The movement is supported by spring backed jewels and 
is protected by a parallel diode. Frequency response is to 
100 KHZ 


MEASUREMENT RANGES: 
DC Voltage: 0.3v-3v-12v-30v-120v-300v (100k°/v) 
1.2kv-6kv-30kv (with probe) (16.6k2/v) 


DC Current: 12ma-0.3ma-3ma-30ma-300ma-1.2a-1Za-300mv 
AC Voltage: 3v-12v-30v-120v-300v-1.2kv (5k2/v) 
AC Current: 1.2a-12a 


Resistance: Up to 50 megohms (40 ohms to 400k ohms 
midscale)—decibel scale is provided 


INCL. S.T. 


25,000 OHMS/VOLT 


A unit with a 34.5 microampere movement and 25k ohms/ 
volt sensitivity. It has a taut band suspension which will 
withstand impact and vibration. Ranges are smoothly 
changed over by a unique design rotary-ring switch. The 
meter movement is automatically protected from acciden- 
tal impression of high current. The Ll and LV scales 
provided check all types of semi-conductors. The ger- 
manium diode rectifier extends frequency response of the 
low AC voltage ranges up to 100k cycles. Even the AC 
volt range checks voltages of 20k cycles. 


MEASUREMENT RANGES: 


DC Voltage: 0.25v-2.5v-10v-50v-250v-500v-1000v 
(25k22/v) 


AC Voltage: 2.5v-10v-50v-250v-500v-1000v (5k2/v) 
DC Current: 40ua-0.5ma-5ma-50ma-500ma 


Resistance: From 100 ohms to 250k ohms midscale in 4 
ranges 


Load Current: L1-15ma-1.5ma-150za 
Load Voltage: LV-1.5v 
Volume Level: —-10~~ + 10db-+5-— + 36db 


ADELAIDE: 23-3233; BRISBANE: 51-5121; 
HOBART: 2-1841; LAUNCESTON: 2-1218; MEL- 
BOURNE: 69-0151; MOUNT GAMBIER: 2-3841; 
NEWCASTLE WEST: 61-4077, PERTH: 8-4131; 
SYONEY: 29-1111; WOLLONGONG: 2-5444. 


WF130/68 


A review of lhe gi! Stations and ager 


“wcnareort” NEW SCHEDULES OPERATING 


powers below from a 
survey z Fe: “Sweden Calling Dyxers" 
bulletin. BROADCASTS FROM CAIRO 
ABU DHABI: The Abu Dhabi Broad- The complete schedule of broadcasts from the Egyptian Broadcasting 


Service has under construction at System is now as follows: 


powered medium ve trans- GMT 
presen] site, which will be in operation 1615-1715 
HONG KONG: Radio ee ong Kong i 


will be sited at Kowloon.” This wilt Arabic 94 
16 studios and recording rooms, Are, Feat Spanish English (0200- 
and other ancillary departments. 0500-1030 Arabic : 

MALAGASY: Radio Nederlands is to 1200-2300 Arabic, Amharic, Italé aati Ger- 
build a new relay base in Madagascar, on man, English (2145-2 
a site already purchased. This new base 1500-2255 Arabic 


give better reception in Australia, 1730-1830 Russian 
2200-22 i 


3355 and 
N17 to be used 
will be 4913, Siok 
Dive tacky Eavice see & ean tee: 
roa ns a huge broad- 
casting station, which will be built by 1830-2300 
French and West German contractors. 0500-1023 
Germany ae i wae 1023-2330 
build a 1500KW medium wave station for ecg Th 
Y purposes. It expecte 
United States nd, Canada may object to Preparer 
use o! y w would je 
jatertare ‘th thei hrontion ts. 1215-1630 
NETHERLAND ANTILLES: Raitio 
Hive: Holland, 
under ogg age Find 300KW trans- ic 
ae on Bonaire. These trans- 103 ‘ i a 
porwr will be powered oy four ‘ 030-1600 AE tn Persian, English (1315 
generators 200K" each, 2000-213 ‘orba, 
station will also tave an antenna array 0000-0048 Tab aera 
of 21 different aerials. 1000-1900 Arabic 
UNITED STATES: The Voice of 1145-1345 Indonesian, Se 
America has announced that it has 1915-2145 Folani, saath | Mise Pinghal 
recently put into operation five new trans- 1645-1945 Shona, Sai 
Siami 


mitters, three at Bethenay, Ohio, and one 1400-1500 


additional — are be added at ape VOICE OF FREE KOREA 

Delano and Dixon. Operating schedule 

a caw travanniiucs ion California itera meet schedule of the Voice of Free Korea, in Seoul, South 
relay lis as follows: llows: 


KHz 
15430 


15410 0400-0080 (A.F.R.S.) 
11830 0900-1030,1100-1730 
Dixon 17895 2130-0130,0230-0245, 


0300-0330 
11865 0800-1700 3300-0930, 1100-1130 
HICN ON 4795KHz php 
A Colombian station with the 1445-1500, 2145-2200 


slogan "Radio Reloj” at Da nygantced been 
— Goer aT to 
Remy as O700GMT on 


4795KHz, Se This new een pop ; —a\* RS! 

our reception with a car: ves e 

power as 1,000 watts. It relays HJCN on MULTIMETERS < 

1100K) which uses 10KW. The station 27-7777) ne FORW 

belongs to the CARACOL network and OF SPECIAL : ONDER 

the address for reports is: Apa : N a CATALOG OF 

Aereo 92-91, eh. Colombia. The veri- INTEREST. T0-- e 

fication was issued by the technical depart- S 2 LEARNING AIDS 

ment of Radio Reloj. : a Wk : SCALE HODELS aais 
INDONESIAN AIR FORCE RADIO | \(———= ‘ SCIENCE. COMPUTERS, 
A ehewicn has he received from V BEST QUALITY ‘ wee oe CRAFTS. 

at we Angkatan Udara ei ala 4. IMPORTED INSTRUMENTS hig ie a yok 

‘orce radio station, which confirms [4 NOWLEDGE, 
reception the broadcasts on | AcSeso AT SENSIBLE PRICES  }, SEND 510 “Dept. & 

T1910KHe at 1000GMT. : a = MODERN SCIENCE SUPPLIES 
The station mow has two transmitters ‘ WRITE NOW FOR DETAILS BOX 3702, GPO. Sydney 2001 

which are on the air 0500-0800 and Tey A.B.&J. SERVICES Visit our shop ot 141 York St 


(ELECTRONIC AIDS) 


1000-1400GMT. The other frequency of { Bae Fi LCG diner igiaAUik 
2475KHz uses 500 watts, and transmits on : oo ae 
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You need a sub-miniature 
toggle switch........ 


Bill, at the next board, 
needs a rheostat........: 


Sam’s looking for 
aconnector.....««:: 


Joe wants an 
indicator lamp.......:. 


Harry wants a relay........ 


HOLD IT! 


Here’s the answer..: 
ONE SUPPLIER 


ONE ACCOUNT 
FOR ALL THESE PRODUCTS 


CONDENSED PRODUCT LISTING 


CTS: Volume Controls, Potentio- K.L.F: Pressure and Vacuum Gauges. ROBINSON-HALPERN: Transducers. 
meters and Rotary Switches. LUMOLITE: Indicator ‘Lamps a ROTOTHERM: Thermometers and 


DYMO: Embossing Tools and Tapes. Neon, fluorescent and filament. Temperature Controllers and Re- 


ELCO/VECTOR: Plugs, Sockets, 4 corders. 
MAGNETIC DEVICES: Relays and | SEALECTRO: ‘Press Fit’ Terminals, 


Connectors, Matrix Boards and Kit ; 
Solenoids. ‘Conhex’ Connectors and ‘Sealecto 


Set ; . ‘ 
i . MURATA: Ceramic Filters, Piezo- ’ . 

IPCO: Pyrometric Recorders. ; ; , ; board’ programming boards. 

1.R.C: Carbon Composition, Metal Electric Tuning Forks, Ultrasonic SCOPE: Soldering Tools and 


Glaze, Deposited Carbon, Metal Film, | piansducers and other Piezo-Electric | Devices. 

High Voltage and Wire Wound MULON: Mi . 5 rok SCOTCH: Electrical and Recording 
Resistors, Single Turn and Multi- a AICTOP SWITCHES: ts Tapes. 

Turn Precision Trimmers, Silicon N.K.K: = Miniature. © Sub-Miniature TELETRON: Plugs, Sockets, Terminal 


Rectifiers, Zener Diodes and other Toggle, Lamp Lighted Switches. Stripes, A.P.O. Type Fuses, Tele- 
Semi-Conductor Devices, Fixed At- HAMLIN: Reed Switches phone Plug and Socket, Relays and 


tenuators, Rheostats and Sliders, Solenoids. 
Ceramic Capacitors. WESTINGHOUSE: IC's 


4721 COMPONENTS PTY. LIMITED 


Formerly International Resistance Co. (A’sia) Pty. Ltd. 
THE CRESCENT, KINGSGROVE, N.S.W. 2208. TEL. 500111 


IRH G3 
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an inverted-L aerial, The transmitter on 
11910KHz has 7,500 watts, and the aerial 
used is a 3-wire folded-dipol le. 

According to Sofyan Alt sia station 
is keen to receive reports from listeners. 
He said, “We would appreciate further 
reports regularly 80 as to strengthen our 
friendly relations . . . by radio.” 


SUNSPOTS DECREASE 


fc, The average was 114 and the pre- 
dictions are as foltows: 


July 110 October 107 
August 109 November 106 
September 108 December 105 


NEW 13M BAND SIGNALS 
ECUADOR: Radio HJCB in Quito is 
| peaagy ng Sadi ig ely 
time, later this year. The frequency 
of 21475KHz will be used to carry the 
“Ecuadorian Echoes” program to Europe 
at 2100GMT. 
NIGERIA: Radio Nigeria at Lagos is 
using the new 21455KHz channel from 
oon. to 0730GMT. The station has 


. Lagos i 
requency of oaucne 


DX SPECIAL FROM BONAIRE 
Trans World Radio at Bonaire over 
PJB has a weekly DX Program which is 
on the air for listeners as follows: 


Friday 2100GMT 15255KHz 
Sunday 0335GMT 969SKHz 
Friday 120SGMT 11820KHz 


ae Dx Pi gery Editor is oars Stewart, 
who comp’ © program, Monte 
Carlo station of Trans ve Radio 0 
has been heard 

Saturday at oe ontis on 95K KHz, 


EXPANSION AT RADIO PAKISTAN 


Radio Pakistan thas signed a contract 
with the U.S.S.R. for the supply and 
installation of five transmitters for East 
and West Pakistan, reports the “Pakistan 
Times.” The delivery of the transmitters 
will commence next year. The 
tions will inchide one on medium wave 
with 1000KW, at Iskambad, West Pakis- 

another with same power 

Pakistan. A SOKW 


medium- 

at Quetta, West 
mitters of ough each’ for short wave 
will be at Dacca, East The two 
transmitters of 1000KW are intended to 
cover East and West Pakistan, as well as 
serving the off-shore island groups. 


LATE NEWS 


Transmissions from Vienna, Austria, to 
Australasia from September 1 will be 
1000-1200GMT on 17885KHz. Radio New 
York World Wide service to Europe is 
17730KHz from 1600-2000GMT and from 
2000-2200GMT on 17760KHz. Two new 
Stations on medium wave are projected 
for Hawaii to use 1090 and 1570KHz. 
The station to rate on 1090KHz will 
replace the now defunct KHAI, Honolulu. 


FLASHES FROM EVERYWHERE 


EUROPE 


NORWAY: pra Norway, Oslo thas én- 
tranemissio: 


troduced n 
rage to “North it South America 
broadcast is 0100 to 0230GMT 
oad on 11725, 11850 and 11860KHz. 
‘A new transmission in Spanish is car- 
ried for Spanish seamen on Norwegian 
ships to supplement its regular trans- 
missions to the South Atlantic. 


ROMANIA: Redio Bucharest is on the 
air for Europe, in English; 


GMT KHz 
1300-1330 15250-17850 
1930-2000 11945, 15250 
2230-2300 9570, 11940 


For Africa and Asia 
1500-1530 11810, 15380, 17850 
17775 


US.S.R.: Radio Peace and Progress, from 

Moscow, which is broadcast in various 
languages in addition to the normal 
foreign language service from Moscow, 
can now be heard in Yiddish at 
1S00GMT on 17880KHz. 


AFRICA 


NIGERIA: The Voice of Nigeria, Lagos 
has a transmission to Asia on 17735 
in Engkish, oS OTOMT according 

S Sally Voron, Coogee, N.S.W._ The 
same program is teedcat to Europe 
on 15155. A transmission in English 
to Europe is on 15330KHz at 1500- 
1600GMT, while a further transmission 
a Europe 1700-1900GMT on 15255- 


TANZANIA: Radio Tanzania has exten- 
ded its External Service and now begins 
in English at 1700GMT on 15345, 
reports “World Radio Bulletin.” 


NIGER: Radio Niger noted on Sundays 
at around 0705 on 970SKHz. Heard 
with a selection of piano music and 
announcements in French, in the break 
of Radio Free Europe transmission, 


BOTSWANA: The 100KW transmitter of 
the former BBC relay station at Fran- 
aistown will be put into service this 
month from Gaberones. The station will 
use 4835 and 7295KHz the same chan- 
nels as used when relaying the BBC 
World and African service beamed to 
Rhodesia. The transmitters will be used 
pore with the normal service of 

Botswana. 


BURUNDI: “La Voix de ka Revolution 
o Burundi” is using 6140KHz, and is 


SENEGAL: Radio Senegal, Dakar, fas 
issued a new verification card, multi- 


coloured with hs of native 
instruments. The ward shows the fol- 
rhe mre noes Inter is on 
1511 z (100K W), 9720KHz and 
4890KHz both 4) tional Net- 
work - on bets and 4890KHz 


(both 25K W). ee address is P.O. Box 
1765, Dae r. 3 uses medium 
Ls ang ale letwork 4 is on 6070 
and acronis (4KW), The address for 
Netw 3 and 4 is P.O. Box 173, 
Ziguinchor, Senegal. 

ASIA 


MALAYSIA: The Voice of Malaysia at 
Kuala fvas revised its overseas 
services now operates to the fol- 
lowing schedule. 


KHz 
6175, 11900, 15280. 
landarin 
6175, 11900, 15280. 


GMT 
0645-0845 
M: 
1400-1600 


0900-1400 6175, 11900. 


The program in Indonesian is relayed by 
Radio Malaysia at Sabah, from 0900 
to 1100GMT on 570K Hz medium wave. 


KUWAIT: Radio Kuwait has been con- 
ducting test transmissions over the Ku- 
wait Broadcasting System, P.O. Box 
397, Kuwait. The frequency was 21450- 
KHz and reception was for the periods 
1630-1730, while another channel 
21525KHz thas been used on a_ test 
basis from 2200 to after 2400GMT. A 
report to “BBC Worki Radio Club” 
lists reception at O700GMT also on 
21525KHz. A further test in Arabic 
@t 1400, with close down 1500GMT, 
is also reported. 

PHILIPPINES: According to a verifica- 
tion letter, the Voice the State Uni- 
versity (DZU UP) is operated by the 
University of the Philippines and broad- 
cast mainly in Engksh at 0900-1300 
on to Saturday, on 7160KHz 
(DUH9) and on medium wave on 
1410KHz on . The Japanese 
Short Wave Radio Club says the sta- 
tion welcomes reports to: The Voice 
of the State University, University of 
the Philippines, Quezon City, Philip- 
pines. 

MALAYSIA: Radio Malaysia has been 
heard on the new frequency of 5965- 
KHz, and has been heard with good 
signats with the Malay program around 
1130GMT. Bob Paduka, of Melbourne, 


the air 0400-0530, 1000-1300 and Victoria, re pore Radio Malaysia, Sabah 

1530-2100GMT. On Sundays the sche- on 4970K noted with English at 
dule is 0400-2100GM’ 1415GMT. 

EOMELTOANLEDAAUAENERRLESENRGGUEAT ANN DDOESDSONESORGHOUALEOOROTEOOAEDOGECOMECOOLSUCENOGDEATUCOGEONSACOAUeDEESELONaRGOSGOUCDDOSHOREAONEAOAERORENEad pond nONd bocEOOsCoNesona seed cnecpogsotocticevvonitdaiiie 


PAPUA-NEW GUINEA STATIONS 


The full list of stations operated by the Australian Administration in 


Papua-New Guinea is as follows: 


Location KHz 
Goroka 2410 
Mount Hagen 2450 
Samarai (Milne Bay) 3235 
Kerema 3245 
Daru 3305 
Kieta (Bougainville) 3322 
Wewak 3335 
Rabaul 3385 


Call Watts 
VL9CG 250 
VLICH 250 
VL8AS 250 
VL8BK 250 
VL8BD 10,000 
VL9BA 2,000 
VL9CD 10,000 
VL9OBR 10,000 


The Australian Broadcasting Commission operates a shortwave service 
from Port Moresby relaying station 9PA, 1250KHz. 


Location KHz Call Watts 
Port Moresby 3925 VLK3 10,000 2000-2200, 0730-1400GMT 
Port Moresby 4890 VLK4 10,000 2215-0715 
Port Moresby 4890 VLT4 10,000 2000-2200, 0730-1400 
Port Moresby 9520 VLT9 10,000 2215-0715 
atau gacnansnenancaategunesnnsgonensnsasecosotecongceegausnuaeennengnesoncgnnegnennsagneantaaseaneseunceancosuscoeuenutonuengegurenareusceaveu ronsarusesocseneognncasceaducnratoess: *seeceuuscececsscecee 
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2 METRE TRANSCEIVER 


TR-2E 


FEATURES: 


SEPARATE V.F.0. FOR TRANSMITTER AND RECEIVER 


@ CRYSTAL CONTROL 

e SQUELCH 

e NUVISTOR FRONT END 

e@ TRIPLE CONVERSION RECEIVER 


SPECIFICATIONS: 


RECEIVER 
Frequency Range: 144-148 Mc AM 
Sensitivity: 1 microvolt for 10dB 
S/N at 145.5 Mc 
(0.05 W Audio Output) 
Image Ratio: 50 dB at 145.5 Mc 
IF Frequency: lst IF 44-45 Mc 
2nd IF 10.7 Mc 
3rd IF 455 Ke 
Noise Limiting: Automatic 
Squelch: 1 microV-300 microV. 
Selectivity: 20 dB down at 10Kc 


3W 8 ohms 


Audio Output: 
50 ohms (Unbalanced) 


Input Impedance: 
TRANSMITTER 
Frequency Range: 
Power Input to Final: 
RF Output Power: 


144-148 Mc AM 
22 to 26 Watts 
10W 144-146 Mc 
AC 240V Operation 
QW 144-146 Mc 
DC 12.8V Operation 
FT-243 

8-8.222 Mc 


Crystal Type: 
Crystal Frequency: 


CONSULT YOUR LOCAL RADIO DEALER, OR 


MAIL THIS COUPON today Wa: 
eston 


Please forward free illustrated literature and 
specifications on Trio equipment. 


Cables and Telegraphic Address: 
Sydney. Phone: 401212 samme 


e NOISE LIMITER 
e A.C.-D.C. OPERATION 
e INBUILT POWER SUPPLY 


VFO Frequency: 8-8.222 Mc 
Microphone Input: 
High Impedance w/Push to Talk 
Frequency Response: 
—3 dB at 300 and 3,000 c/s 
Output Impedance: 
50-100 ohms w/Coaxial Connector 


POWER SUPPLY 
AC Operation: 117/230V 60/50 c/s 
Receive Power Drain 
106 VA 
Transmit Power Drain 
146 VA 


DC 12.8V (12/14V) 


DC Operation: 
Receive Power Drain 


90 VA 

Transmit Power Drain 

120 VA 

Tubes and Transistors used: 16 Tubes 


1 Nuvistor, 8 Diodes, 4 Power Transistors 
Dimensions: H: 654”; W: 117%”; D: 12%” 


Weight: 22.2 |b 
F.0.R./F.0.A. SYDNEY $276.00 


electronics 
Ply LTO 


SYONEY, AUSTRALIA 


(A unit of Jacoby Mitchell Holdings Ltd.) 
376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
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‘WESTELEC,' 


BROADCAST BAND NEWS 


AUSTRALIA: The Australian Broad- 
casting Commission has released its plans 
for the further expansion of its medium 
wave services, reports “Australian DX 
News,” which also indicated the year in 

the transmissions are expected to 
commence. 


Call Location, Power, and Frequency 
Murwillumbah, N.S.W., power in- 
to 400 watts, 560KHz 


2CO~ Albury, N.S.W., to move to a 
new exten (69/70). 


3-- Poriland, Victoria, new regional 
station (69/70). 

4-- Charleville, Qk, new 10KW 
transmitter (69/70). 

4-- Clonourry, Qid., new 50w trans- 
mitter (70/71). 

4GM Gympie, Qid., power increase to 
2KW, 1570KHz, (69/70). 

4-- Hughenden , Qid., new 50w trans- 
mitter (70/71). 

4-- Mossman, Qki., new 200w trans- 


eid (70/71). 


480 caren Qld., power to 2KW, 
1330 Hz (69/70). 

4-- bi yok Qid., new 50w transmitter 
(69/70). 

5-- Sauan Sth. Aust., new 200W 
transmitter (1971). 

5-- Naracoorte, Sth. Aust., new site of 
SPA. 
Penola and power boost to 
Natit ade 

6BS Bussel Ww. 2KW, 
760K He. ‘ate (968) 

6-- Manjimup, W. Aust, new 
regional station. 

6WN Perth, W. Aust., to increase to 


50KW, 810KHz. 

6-- Wyndham, W. Aust. new 
regional station. 

6DB_ Derby, W. Aust. 2KW 870KHz. 
now in operation. 

6PH Port Hedland, W. Aust., 2KW 
now in operation. 

6BE Broome, PW. Aust., 670KHz 50w 
now in operation. 


MEDIUM WAVE STATIONS 


The Voice of America now operates 
bs pis stations on the broadcast 


GMT KHz 

1100-1630 760 Vietnam (SOKW) 
0430-0630 791 Greece (50K W) 
1030-1700 

1500-1530 920 Philippines (50K W) 
1015-2400 1140 Philippines (1MW) 
1100-1700 1178 Okinawa (1MW) 
2300-0400 1180 Marathon, U.S. (50K W) 
1200-1400 

1300-0600 1196 Germany (300K W) 
1600-2400 

0300-0730 1259 Rhodes (150K W) 
1400-2315 

1130-1630 1580 Thailand (1MW) 


PAPUA, NEW GUINEA 
Goroka, Lae and Madang are to have 
2KW transmitters by 1971, 


HONG KONG: British Forces Broad- 
casting Service is operating now from 
Hong Kong, using 1250KHz and the 
power of 2KW, according to “Sweden 
Calling DXers.” 


NIUE: Radio 2ZN, Niue, is now being 
heard in New Zealand on 550KHz at 
O600GMT. At this time a news bulletin 
in English is broadcast, and at 0610GMT 
the program continues in Niueian. The full 
schedule of the transmission is 0500- 
O750GMT, Tuesday to Saturday. The 
transmissions in Niveian time is 6.00 to 
8.50 p.m. Monday to Friday. 2ZN has 
the power of 200 watts. 

INTERNATIONAL WATERS: Press 
reports indicate the Belgium is to have its 
first off-shore radio station. Called Radio 
Marino, it will use two frequencies with 
separate programs in French and Dutch. 


Location 


ANSWERS TO CORRESPONDENTS 


When writing to us:—~ 


@ Please give your name and full postal address, including 
the State and Postcode. 


@ Write the above information clearly or, for preference, 
print it in block letters. Your co-operation will facilitate 
delivery of replies by mail, where such are called for. 


MULTIBAND TUNER WANTED: Have 
you published any articles on multiband 
receivers which can be plugged into the 
auxiliary inputs of a stereo amplifier. This 
should interest a number of le as the 
receiver would not need an audio ampli- 
fier, which would cut down on the cost of 
construction. (R.G.H., Doveton, Victoria.) 
@ We have not described a tuner such as 
you mention in recent years, as we have 
found that a multiband tuner is not 
favoured by short-wave listeners, who 
prefer to keep their SW facilities separate 
from their audio equipment. We did, how- 
ever, feature the dual-wave “Super Tuner” 
with RF stage in June, 1948, and the 
dual-wave “Playmaster No. 1" (without 
RF stage) in February, 1952. Both requir- 
ed dual-wave coil brackets which would 
not now be available. However, circuit in- 
formation would be available through the 
Seery Service for the standard charge of 
20c each, 


AUTO TEST EQUIPMENT: I wish to 
build my own automotive test equipment 
rather than buy “tailor made” which is 
too expensive for a small workshop. There 
does not seem to be anything available in 
the way of magazine articles. I have built 
some of aed prlges over the past seven- 
teen years and am deeply in debt for the 
understanding your magazine has given 
me in electronics. (J.M., Beaudesert, Qld.) 
@ We have seen isolated articles on auto- 
motive test equipment in overseas maga- 
zines but have no list of references. which 
we could quote. In our own magazine, we 
would remind you of the automotive volt- 
meter described in March and April, 
1963, and August, 1965. A tachometer 
and dwell meter for service stations was 
described in October, 1964, 


POWER LINE INTERFERENCE: I was 
interested in the letter in Forum in the 
May issue concerning noise from_ power 
lines, particularly S.W.E.R. lines. For the 
past 18 months or so I have experienced 
severe interference from this type of line. 
The trouble, though investigated, has not 
yet been located. Noise sometimes rises to 
$9 on 80 metres and is most severe on the 
pore? & Fire Authority network on 
2620MHz. At times it can be heard from 
the broadcast band to 10 metres. I have 
called the S.W.E.R. line many names — 
but never “Ham’s Delight.” It may well 
be, of course, that the trouble is in the 
transformer. (K.H. VK3—, Kyneton, Vic.) 
@ Thank you for your comments, K.H., 
and we are sorry we connot offer any 
practical help. If the people on the spot 
cannot track it down, it must be a tricky 
the Country Fire 


problem. The more often complaints like 
this are brought to the notice of members 
of Parliament the better the chance that 
we may eventually win kegislation to 
control the problem. 


METEOROLOGY SYSTEM: I am inter- 
ested in constructing a wind direction and 
speed indicator of the remote indicating 
type, in which one meter shows speed and 
another shows direction, The sensing units 


are mounted in the and the indicators 
inside the home. (J. F. H. Hount, Mt. 
Gambier, S.A.) 

@ By co-incidence, your letter arrived 
shortly after we had finished preparing our 
“Reader Built It” page with details of a 
scheme almost identical with that you 
describe. This appears in our June issue, 
on page 83. anemometer used was 
originally described in our April, 1965 
issue, Unfortunately, we omitted to pub- 


When writing, please make sure your 
address is complete, including the 


POSTCODE. Addition of the latter 
will ensure minimum delay in hand- 
ling your letter. Also make sure that 


your address is written or, for 
preference, PR D. A significant 
number of letters are returned to us 
each month because the 

address was incomplete or Ul) 


lish the full name and address of the con- 
tributor on this occasion, and if you are 
interested in contacting him, he is Mr D. 
Wright, P.O. Tarpeena, S.A. 5277. 


MIXER-COMPRESSOR: Many thanks for 
producing a_ solid-state Volume Com- 
pressor (June 1968), but I am disappointed 
that you did not describe it as part of a 
complete mixing unit suitable for serious 
P.A. or recording enthusiasts. Would you 
consider tage | a project along these 
lines? (D.J.O’B., Williamstown 3016) 


@ The compressor was developed as a 
Project distinct from our previous mixers, 
D.J.O’B., because the two types of circuit 


seemed quite distinct in function. How- 
ever, it would be quite feasible for those 
who require both facilities to operate both 
together, with the output from the mixer 
taken to the compressor before passing to 
the recorder or main amplifier system. 
Because the signal-to-noise ratio of the 
compressor is not quite as good as that of 
our mixers, the combination may not be 
suitable for the most demanding recording 
work. But it would be adequate for most 
normal applications requiring compression. 


XYLOPHONE INTERFERENCE: To- 
night, about 7 o'clock, my son started 
practising on his xylophone in a bedroom, 
about 8 to 10 feet from the TV receiver 
and nowhere near the aerial, While he 
was playing, I noticed that sound lines 
were appearing on the TV screen which 
varied in scan Mop the loudness and 
pitch of the note being played. For a while, 
a trace of the sound could be heard in 
the loudspeaker but this disappeared after 
a while. Fortunately, my wife and daughter 
saw the effect also and I demonstrated it 
to my son. How could this come about? 
(R.A., Kensington Park, S.A.) 


@ Our tip is that one of the bars in the 
xylophone or a piece of metal somewhere 
in the house was vibrating with the sound 
and that it also happened to be of such a 
Jength and in such a position that it was 
modifying slightly the field strength of 
the sound signal from the i r TV 
station. The set may also have been tuned 
to favour the sound signal somewhat, 
making it more than usually sensitive to 
variations in sound signal field strength. 
Many seemingly weird things like this 
have been noted during the history of 
radio and television but most of them are 
capable of some kind of explanation 
invoking ordinary electronic _ laws. 
Incidentally, we have assumed that the 
instrument concerned was a_ purely 
acoustic one. If it involved any kind of 
an amplifier, a more likely explanation 
would be that the amplifier was unstable, 
radiating a RF signal which caused inter- 
ference in the TV receiver. 


"ELECTRONICS Australia’ Information Service ssn: 


As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal- 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten- 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur- 
charge of Sc. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases, 

REPLIES BY POST: This eg is made primarily to assist readers in matters relating directly to 
articles and projects publis! in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c oy fee must be enclosed with letters to which a postal reply is required; the in- 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the 
mitted without fee and may be answered through the columns of! 
Editor. Technical queries will not be answ by telephone. 
COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com- 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there- 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist- 
ant Editor, “ELECTRONICS Australia," Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon- 
dence should be directed to The Editor. 9/67 
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of “Replies by Post” may be sub- 
the magazine at the discretion of the 
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ITT 930 series DTL now available from stock 
—backed by STC engineering advisory service 


STC can now meet your 
requirements in DTL with 
ex-stock deliveries. These 
ITT DTL are compatible with 
any 930 series units and are 
competitive in price. They 
are already in extensive use 
in Australia in equipment 
supplied to the Royal Aus- 
tralian Navy, the Depart- 
ment of Civil Aviation and 


other auth- 
orities. 

They are backed by an 
applications laboratory and 
the unique design and tech- 
nical information § service 
provided by STC. And they 
are the very latest addition 
to Australia’s most compre- 
hensive range of electronic 
components. 


government 


7 TTT 
worldwide telecommunications and electronics 


ASSOCIATE 
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For further details. contact 
Standard Telephones and 
Cables Pty. Limited, Moore- 
bank Ave., Liverpool, N.S.W. 
2170. Phone: Sydney 602- 
0333. Melbourne 480-1255. 
Canberra 49-8667. Brisbane 
47-4311. Adelaide 51-3731. 
Perth 21-6461. 
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ANSWERS TO CORRESPONDENTS — continued 


BROADCAST STATIONS: I would like 
to bring to your notice two minor errors 
made in compiling the list of Australian 
Broadcast Stations (Electronics Australia, 
January, 1968, pages 96 and 97.) The call 
signs SKA (i200KHz) and 3CV 
astra are incorrect. These should be 
KZ and 'Y respectively. (H.H., Ban- 


@ Thank you for pointing out the in- 
accuracies, H.H., we will make sure they 
are corrected in the 1969 stations list. 


LIKES E.A.: This letter is written solely 
to comment on your publication which I 
have been bu ny since it was R&H at 
hs a copy. he the orga of Sei 
magazine improved vastly and is 
the best 30c worth one can buy. I am 
Not now actively engaged in the industry 
but I find each issue interesting. There has 
been a big improvement in the quality of 
the advertising and the advertisers are to 
be commended for the amount of tech- 
nical information conveyed. I note 
your patience in “Answers to Correspon- 
dence” in replying to repetitious questions 
of an elementary nature. I can't suggest 
any improvements except to delete the 
record reviews, but this won’t be done, 
because it is one of W.N.W.’s hobby 
horses. (V.S., Croydon, Vic.). 
@ Thanks for all the nice remarks. 
Hobby-horse or not, record reviews have 
a str f i the 


it ollowing, including 
devotional! We guess that quite a few 
readers would say, keep the reviews and 
cut out all the adverts. That's really un- 
likely to happen, unless we decide to 
commit economic suicide. 


WARTIME TRANSCEIVER: I read most 
copies of E.A. and find them useful in 
helping me to understand electronics. As 
yet I have not seen an article on the 
modification of the No. 19 wartime radio 
set. If you cannot help, perhaps a reader 
may be able to put me on to a copy of 
“Practical Wireless” for March, April and 
May, 1960. The Orange District Radio 
Society — VK2AOA — has access to 
puch a radio which is sometimes used as 
a standby set. (S. J. Pascoe, Wolarol 
College, » 2800). 

@ We cannot help you with the informa- 
tion you require and we have some doubts 
as to whether the reference is right. How- 
ever, we are publishing your name and 
address so that any reader who has the 
information to hand will be able to get in 
touch directly. 


PROJECTOR QUERIES: I am interested 
in all information regarding a new quartz 
lamp which appeared in “Scientific and 
Industrial News” of your March, 1968, 
issue. I have approached G.E. Co. in this 
State without success. Also, I recall that 
you had a circuit printed in your 
magazine for an amplifier for a 35mm 
sound projector, and also in a later issue 
a transistorised pre-amp for same. Could 
ou please inform me what is available 
in ay parts lists, etc? (J.E.G., High- 
. . 

@ The information given in the “News” 
item was all that we received on the 
subject. We suggest that if you require 
more information you should contact 
Australian General Electric Pty. Ltd., 103 
York Street, Sydney, N.S.W. 2000. We 
published an article describing a 16mm 
and 35mm optical sound adapter (for use 
with a separate amplifier) in February, 
1961, In be il 1961, a 16mm optical 
sound amplifier was published as a follow- 
up article. Finally a transistorised optical/ 
magnetic preamp for sound projectors 
(16mm and 9.5mm only) was described in 
April, 1967. Copies of these articles are 
available through the Information Service 
for 20c each. 


ADVERTISEMENTS: I have noticed in 
the past some correspondents have sugges- 
ted that you should intersperse advertise- 


ments between technical articles to facili- 
tate the removal of these articles for 
storage. I realise that this may be difficult 
to anticipate in advance but, with the 
large volume of advertisements carried, 
this should be no special problem. In the 
July issue, for example, you could .. . 
(B.D. Brisbane). 


@ Your observations ignore two vital 
facts. One is that E.A. is not laid out 
and produced as a single operation, but 
the work is spread over a whole month. 
Firm decisions have to be made about the 
placement of articles and advertisements 
in some sections of the magazine before 
other sections are anything like complete. 
To re-shuffle pages later can delay and 
increase the cost of production to such an 
extent that we must have a very strone 
reason for doing so. The other point is 
that the placement of advertisements in a 
magazine is governed by matters of pro- 
cedure, contract and equity and there are 
definite reasons why most full and half- 
page advertisements are placed on the left, 
why some are facing pages, why some 
have colour, etc. This is not to suggest 
that we think the end result is always 
above criticism; there are usually things 
about a finished issue that we would have 
preferred to be otherwise. Equally, there 
are usually reasons why they couldn't be! 


MIXERS: Could you tell me where I can 
get a book on mixers, their operation, 
and construction? (D.M., Canberra, 
A.C.T.) 

@ We described 4-channel mixer units in 
February, 1966, and February, 1967. Both 
are solid-state designs, the latter including 
FETs, Both articles give a simple descrip- 
tion of their operation and include all 
necessary constructional details. Copies of 
these articles may be obtained through the 
Information Service for 20c each. 


SIMPLE RECEIVERS: I am a teacher of 


Aboriginal boys studying radio. They can | 


assemble the items in a commercial elec- 
tronic kit. I would like to know if you 
have any simple projects for transistor 
receivers that could be used by these boys. 
Their knowledge is limited to knowing 
what the parts are and using the resistor 
colour code. (P.J.Mcl., Berimah, N.T.) 


@ The Basic Radio Course, which may be 
of general assistance to you, has a simple 
transistor receiver project in one of its 
chapters. Alternatively, an article entitled 
“Simple Crystal and Transistor Sets” pub- 
lished in March, 1963, should meet your 
requirements, The Basic Radio Course is 
available for $1.60 (inchiding postage), 
and the article costs 20c. Both are avail- 
able through the Information Service. 


AMATEUR EQUIPMENT: I have been 
a reader of E.A. for many years and 
would like to congratulate all concerned 
for producing a publication of such high 
standard. I would like to make a sugges- 
tion: How about a series on a complete 
amateur station for the 52, 144 and 
420MHz bands. Converters should be 
crystal controlled, capable of covering the 
whole of the bands and built on Vero- 
board, The transmitters should have about 
25 watts output on 52 and 144MHz and 
15 to 25 watts on 420. The transmitters 
could be rack mounted. Modulator would 
be about 18 watts. This would be of great 
interest to readers interested in VHF and 
UHF. (.G., Brighton, Vic.) 


@ Thank you for your suggestion. From 
this point on # starts getting involved. 
Valve or transistor? AM only or do we 
have to think in terms of SSB? Or FM? 
Or some of the other schemes which have 
come ahons lately to make things difficult? 
The trouble is that an amateur or would- 
be amateur can't build what happens to 
appeal to him personally. He has to con- 
form to what is going on in the bands— 
or else starve for want of contacts! 
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ACTUAL 


WANTED 


BY ALL 
PRODUCTION ENGINEERS 


miniature 
soldering instruments 


a RELIABLE 
a EFFICIENT 
3 LONG LIFE 
a REPLACEABLE BITS 
%& CONTINUOUSLY RATED 
3% NO WARM UP DELAYS 
a NO SWITCH TROUBLES 
4 NO OPERATOR FATIGUE 
4 DOES WORK OF HEAVY IRONS 


Weighs less than 1 oz. and 
compact handle enables girl 
operators to work quickly and 
accurately al! day. 


SIZE 


Write or phone to 


MELBOURNE AWA Ltd., 679161. HOBART: 
A itd, 33836, : AWA 


: Newton McLaren 


: George Brown & Co. Pty. Ltd., 


297031. Electronic Parts Pty. Ltd, 


$33 1277. 


Australian Distributors 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 
47 York Street, Sydney. 20233, Ext, 284 
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NEW Sub miniature Padderless 3 gang type SM 3P. 


First in Australia to produce a full range of precision built miniature 
variable condensers. First with WHF type and combined AM/FM gang 
—Roblan maintain their leadership in the miniature variable capacitor 
field with the release of a really midget three gang padderless type. 


Roblan gangs are used in every section of the radio and electronic 
field, crystal sets, test apparatus, communication receivers, and all types of 


domestic receivers from _ transistor 


portables to luxury radiograms. 


Discriminating engineers specify ROBLAN. 
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ARE 
PRECISION 
BUILT 


RMG | 


FROM RADIO SUPPLY 


THE ROBLAN RANGE 


RMG1 


Single Gang 


Double Spaced Plates. 


Two Gang 


VHF Double Spaced Silver 
Plated Brass Plates. 
Double Spaced Plates. 


Two 100 pf sections in 
RMG1 tub. 


Three Gang 


Double Spaced Plates. 


Three 300 pf sections in 
2 gang tub. 
AM/FM Two 35 pf and two 415 pf 
sections in 3 gang tub. 
SM3P Three Gang Padderless 
2X200 + 90 pf with inbuilt 
trimmers. 


STORES EVERYWHERE 


Factory Distributors: Watkin Wynne Pty. Ltd., 32 Falcon Street, Crow's Nest, N.S.W. 2065. 
Box 392, P.O., Crow's Nest, N.S.W. 2045. 43-1912, 43-2107. 
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ANSWERS 10 


EXPOSURE METER: Have you ever 
produced an exposure meter to be used 
with enlargers? I am very interested in 
such an instrument which could do away 
with test strips and guesswork in general. 
(Z.P., Rosalie, Qld.) 


@ We have considered such a project on 
several occasions. However, it is difficult 
to achieve a sufficient order of sensitivity 
while restricting the measurement to a 
sufficiently small area of the projected 
image. This is rendered even more difficult 
when one considers that the densest part 
of the negative is one of the most 
important levels to be measured. And, 
even assuming that all the technical prob- 
Jems are solved, we are not convinced 
that it would be a_ complete answer. 
Negatives made on different parts of the 
film characteristic curve are likely to need 
different treatment, regardless of measure- 
ment, Add to this the need to consider 
the purely artistic aspects of the print 
and one has a good case for the sub- 
jective approach. At best, we imagine that 
a meter would provide ‘a place to start 
from.” 


AMATEUR LICENCE: In your June 
issue (Answers To Correspondents): you 
said that the minimum age for issue of 
an amateur licence (A.O.C.P.) was 16 
years. This statement is incorrect, as the 
minimum age was reduced to 15 years 
from the beginning of this year. One can 
now sit for the A.O.C.P. or A.O.L.C.P. 
licence examinations at the age of 14 
years and obtain the licence at 15. This 
information is contained in the P.M.G. 
handbook “Regulations for operators of 
radio stations in the amateur service” 
obtainable from the P.M.G. Radio Branch 
for 30c. Your correspondent may also be 
interested to learn that he can obtain 
further information about the Youth 
Radio Scheme by contacting the S.A, 
division of the Wireless Institute of Aus- 
tralia, Box 1234K, G.P.O. Adelaide 5001 
or the Elizabeth Amateur Radio Club, 
Youth Radio Officer, P.O. Box 8, Eliza- 
beth, 5112. (P.P., Elizabeth East, S.A.) 


@ Thank you for drawing our attention to 
the matter of reduced age for issue of the 
amateur licences, P.P. At the time we 
prepared our reply to our correspondent 
we had not seen the latest P.M.G. regu- 
lations handbook. 2 


CONVERTER AND VARIOMETER: Has 
your magazine ever published an article 
about a converter for use with an ordinary 
BC/SW receiver? If so, what is the 
date of issue of the magazine concerned? 
After reading a small paragraph about a 
variometer, I built a small one which 
gave much stronger reception and greater 
sensitivity. Have you ever published any- 
thing about the variometer, and is its 
use to be recommended? (R.W.A., Cottes- 
loe, W.A.) 

We are not sure what you have in 
mind, a VHF converter, or an ordinary 
short-wave converter which will give better 
performance than the existing short-wave 
facilities on your receiver. If you would 
be more specific, we could see whether 
we have anything to approximate your 
requirements. A small variometer could 
not boast very good characteristics as an 
inductor and we would have reason to 
doubt the merit of the conventional cir- 
cuit with which you apparently compared 
it. In the long run, the performance of a 
tuned circuit is governed by certain basic 
things like L/C ratio, “Q” and imped- 
ance levels; the use of variable L or vari- 
able C is not in itself a guarantee of per- 
formance, 


QUESTIONS ON STEREO: Earlier on 
you were kind enough to answer some’ 
questions about stereo equipment. Can I 
ask you a couple more? (D.G., St. Ives, 
N.S.W.) 

@Some of your questions will have 
already been answered in recent “Audio 


CORRESPONDENTS—confinued 


Topics” articles. Briefly, however, audio 
equipment does not need to have 
a response outside the range of your 
hearing. Your loudspeakers covering to 
17KHz are probably better than your ears 
and there is absolutely no need for them 
to go to the figure of 35KHz mentioned 
for the amplifier. It would be better if 
they went down below 50Hz but this 
usually involves a larger, more expensive 
system. It is in order to use loudspeakers 
with a lower power rating than the ampli- 
fier, provided that they are used in situa- 
tions where they are not likely to be run 
iat an excessive level. A couple of 10-watt 
stereo loudspeakers will provide very loud 
sound in a domestic situation and, pro- 
vided they are operated at a likely and 
commonsense level, it wouldn’t matter a 
great deal whether the driving amplifier 
was rated at 10 watts RMS or 50. A 
2-way loudspeaker system is one involving 
two loudspeakers, usually a bass-and- 
middle unit and a tweeter; a 3-way system 
would use three loudspeakers, one for 
bass, one for mid-range and a_ tweeter 
for the high frequencies. The small stereo 
cassettes, as recently reviewed, are cap- 
able of pleasant sound and can be played 
through a large system. Their main lack 
at the moment is in the high frequency 
region above about 7KHz. The Philips 
players seem to be good in terms of wow 
and flutter but some of the cheapest 
cassette players leave a good deal to be 
desired in this respect. 


ELECTRONIC ORGAN: I read _ with 
great interest the two articles on the 
monophonic organ. In the December, 
1976, article it was mentioned that you 
planned to take a closer look at both 
monophonic and chord type organs. After 
another look at the monophonic organ in 
the January, 1968, issue I was wondering 
when you expect to publish information 
on a small chord type organ. I am 
interested in an instrument similar to those 
used by various pop groups. I have read 
your magazine for many years and have 
always found a wealth of interest, but I 
would like to see more articles about 
electronic musical instruments. This field 
has hardly been touched except for the 
electronic organ of 1962 and the latest 
monophonic organ. In the meantime could 
you advise me of any publications which 
deal with solid-state electronic organs and 
electronic musical instruments. (P.C.C., 
Launceston, Tas.) 


@ There is a possible misunderstanding 
here and, having re-read what we wrote 
in the December 1967 issue, we must 
plead guilty to contributing to it. In the 
particular article we were seeking to 
differentiate between monophonic instru- 
ments and those capable of playing chords 
and we referred to the latter as a chord- 
type organ. In fact, the same term is used 
to describe an instrument in which buttons 
are used for the left-hand, as with an 
accordion, to play a variety of pre- 
arranged chords. It has never been our 
intention to become involved with this 
type of instrument, since the mechanical 
and electrical complications would most 
likely present greater problems for the 
would-be home constructor than a normal 
keyboard. We have not forgotten the 
matter but, because of pressure of work, 
have not been able to pursue it further. 
In meantime, of course, imported 
electronic organs of all sizes are becoming 
cheaper and more plentiful and this must 
affect the incentive for home construction. 


SIMPLE TRANSMITTER: Would you 
please publish plans of a simple transis- 
torised transmitter for my friend and me? 
We are both 13 years old. (J.C., Tallan- 
gatta, Vic.) 

@ Sorry, J.C., but your request presents 
too many problems. In the first place, it 
is obvious that you plan to use a trans- 
mitter without a licence, since the P.M.G.’s 
Department is unlikely to issue a licence 


to persons of your age. Penalties for the 
use of unlicensed transmitters include 
fines, gaol sentences, or both, plus con- 
fiscation of equipment. Apart from_this, 
the simple request for ‘“‘a transmitter” is 
far too vague. Assuming that you held a 
licence, we would need to know the con- 
ditions of your licence, such as the 
frequency on which you were permitted 
to operate, the power allowed, the trans- 
mission mode, etc. Finally, it is unlikely 
that we could help unless the licence was 
an amateur licence, since most of the 
transmitters we have described have been 
of this type. 


CRYSTAL SETS: Have you printed any 
articles about 2-diode crystal sets or at 
least sets with more than one diode? Is 
there any type of crystal set that_can 
pick wp more than one band? (?.G., 
Yallourn, Vic.) 


@ Although a set could be built using 
two diodes in a full-wave type configura- 
tion, we have not published such a design 
nor have we any plans to develop such a 
set. Its advantages would be debatable. 
Crystal sets are normally not sensitive 
enough to receive many short-wave 
Stations and, therefore, are usually made 
for broadcast band reception only. 


COMPARATIVE TESTS: I think that 
“Electronics Australia” could improve its 
“Trade Review” section by running direct 
comparisons between turntables, cartridges, 
loudspeakers, etc. It would cost money, 
but could be offset by raising the price to 
40c which we calculate would bring in 
$5,500 per annum... Also a lot of your 
readers are young people and I have 
never seen a review of a Beatles LP, even 
though three have been released since I 
started reading the magazine. (G.C., Con- 
dell Park, N.S.W.). 


LDM-810 
GRID DIP METER 


Leande wupirtneweng sole Ton ase Ae 


MODEL LDM-810 


@ Things woxldn’t be quite as simple as 
you apparently imagine. When a journal 
operates ifi this fashion, products are not 
normally submitted by the manufacturers 
with a request to review. The products are 
bought though normal channels, verified 
as representative examples, then ex- 
haustively tested and publicised, whether 
the manufacturer likes it or not! If the 
findings are contested in these circum- 
stances, there can be legal involvements 
and it is not for nothing that various 
publications which carry such material 
are distributed to member/subscribers, as 
distinct from casual purchasers. There 
would be far more to testing loudspeakers 
than the kind of listening test that you 
carried out. We note your observations 
about the Beatles records but, to the 
present, we have not extended our reviews 
to take in the “pops.” 


AUDIO COLOUR: A few weeks ago I 
came upon an advertisement in an Ameri- 
can magazine for ‘“‘Audio-Color” which is 
claimed to add a_ visual dimension to 
musical enjoyment. As this rather intrigues 
me, I was wondering if it was possible to 
describe a similar unit in your excellent 
magazine, so that I could make this unit. 
(C.S., Adelaide, S.A.) 

@ We have had a similar unit brought 
to our attention before, but we have no 
immediate intentions of developing one. 


STATION IDENTIFICATION: Could 
you advise me of the call sign and address 
of a station in Vietnam that broadcasts 
in English (American announcer) between 
1.30 a.m. and 2.00 a.m. South Australian 
time, on approximately 550KHz? (W.A., 
Berri, S.A.). 

@ This type of query is outside the scope 
of the Information Service, and should 
properly be addressed directly to our DX 
contributor Art Cushen, whose address 
appears in the “Listening Around the 

orld” pages of every issue. 


The LDM-810 “LEADER” Grid Dip 
Meter has been designed for quick 
checking of circuits and components 
in radio receivers, transmitters, an- 
tennas and a host of other electronic 
equipment. 

Using a 6CW4 Nuvistor in a stable 
Colpitts oscillator. circuit the unit 
covers a frequency range of from 2 
Mhz to 250 Mhz with six well con- 
structed and protected plug-in coils. 
It features a large 310 degree cali- 
brated dial, edgewise 500 micro- 
ammeter with a polished aluminium 
scale backing for easy observation of 
“dips,” an internal neon oscillator to 
generate an audio frequency of ap- 
proximately 1 Kz for RF alignment 
when the function switch is in the 
appropriate position. In alternate posi- 
tions of the function switch the unit 
can operate as an unmodulated RF 
oscillator or a diode detector. A phone 
jack is also provided for the monitor- 
ing of AM signals with a pair of high 
impedance headphones when the func- 
tion switch is in the “diode” position. 


Price $47.75 


(Post Paid) 


WILLIAM WILLIS & CO. PTY. LTD. 


430 ELIZABETH STREET, MELBOURNE, 3000 
Telephone 34-6539 
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SOUND PROJECTORS 
Cinevox Prefect and Hamour and 
Heath I6mm 1 good working 
order. 240v operated, complete 
with speaker and amplifier. 


from $90 


CIRCULAR SLIDE RULE 
3%tn diameter. Will do the 
same work as the Sg raion 
slide rule. Instruction kK 
eluded. $1.25 each 

Post 10 cents. 


REFLECTOR GUNSIGHT 


Contains these lenses: 
1 Lens lin Focus, 1%in diam. 
1 Lens 1 11/16in Focus, 1Y%tn 
diameter, 
1 Air-spaced Lens, 1%In diam. 
1 Filter Lens, 1  Graticule, 


1 Lampholder, $1.85 
Post.: N.S.W., We; Interstate: 40c. 


P.M.G. TYPE 
TELEPHONES 


Stamdard desk type with magneto 
bell calling device. Range 30 miles, 
Uses standard batterles at each 
phone. Any number can be con 
nected aoares on single line. 


Q TELEPHONE _ SETS) 
3@c cartage to rail. Freight pay- 
able at nearest attended railway 
jon. 

Please note we are now able to 
include ‘a mile of telephone 
cable FREE with each set of 
Phones, 


BATTERY CHARGERS 


back me bi evs Inpet. 

acl attery er will charge 
either 6 oF inv volt patleries. 

2 amp. without meter, $13. 

2 amp. with meter, $18. 3 

+ amp. with meter. $19.50 

Post N.S.W. 70c. interstate 95c. 


MINIATURE 


ELECTRIC MOTGCRS 
1% to 3 volts DC, ideal for model 
boats. cars, planes, ete. Strong 
torque. Only 
6S cents each o¢ 10 for $4.00 

(Past Te) 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68, 24 volt. operated 16 watt out- 
put 38-54 meg/cycles F.M. crystal 
locked, Transmitter and receiver 
using frequency synthesiser = in 
100 K/cs, step 10 channel per 
meu/cycte with power supply. 
feads. mike and headphones 
$90.00. 60c¢ curtage to rail. Freight 
payable at nearest attended rail- 
way station, 


GGOSE NECK LAMP 
NUW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade 
Strong metal lacquered base and 
frame. Height 18in. Complete with 


lead, 
1.25 
Post. and packing. $1. 


TRANSCEIVER 


Q-vway radio) 62 set ideal small 
ships. Hams, ete 1.6 to 16 megs. 
Crystal locked or 

ree 5 

with 


53. Not tes‘ed incomplete 
cconsories $25), 60¢ cart- 
- Freight payable at 
nded Railway Station. 


HEAD PHONES 


Lew impcdiunce moving coll fitted 
with rcebher mnfficr to reduce ex- 
ternal noise. fitted with press to 
talk. dynamic hand microphone. 
ideal for use with all types of 
transceivers, $3.50 pair, Same wih 
black felt mvffler, $4.50 pa 

Post. INS. 25e; rs Interstate “30e. 


SPECIALS 
EMI TAPE at a fraction of the 
Retail Price, direct from one of 
Australia’s leading Broadcast 


1.800. tas is, $2.75, post 2Se 
Spoo! 0 FSD 

Soot, Sin spools, $1.68, post 25¢ 
300t, 3m spools, 6Sc, post Lie 


.S.W. 70. 


P.M.G, Phone Jack and plogs, 25¢€ 
each, 453 the pat. 


NIFE CELLS 
12 Volt fally charged, Ate x Sin 


$1.00 each 
ost. N.S.W., 25¢; interstate, 3Se. 
12 vote is Al, dims ain 2, 


$3 
2.4 volt 10 AH, 6 x 2%in ey 
Post, N.S.W., 30c; Interstate, 40c, 


WALKIE TALKIE TWO 


WAY RADIOS 
P.M.G. Approved Citlen Band. 
6 transistor; $50 per set of 2. 

9 Transistor, $75.00 per set of 2. 
10 Transistor, $98.00 per set of 2. 
Post. N.S.W., SOc: interstate, 60c. 


3 
co 
\g peas 


P.M.G. ATE KEY SWITCHES. 
se each. Post.» 15¢. 


45 5 40 cooted Lens with tripod. ed 


30 x 30 Power Coated Lens. 
Brand new. 


$3.75 


60 magnification with a 60mm 
coated objective lens. 
With tripod 


$23.00 


As illustrated. 
Postage, 95c; interstate $1.20. 


HIGH STABILITY 


RESISTORS 
LR.C., brand new Vaw., tw, 20, 
tolerance between 1 and not ex- 
ceeding $ per cent including IK, 
USK. 22K. 27K, 100K, 180K. 
220K, 560K, 820K. ohms.  Usuat 
price 40c each, 50 assorted d:f- 
ferent valucs for only 


$3.75 Post 15¢. 


522 TRANSCEIVERS 
100 to 180 m/cs. 


TYPE S POWER SUPPLY 
(240 Vae supply for AT 5-ARB) 
soit most types of Disposal trans- 
mitters and receivers outputs 250 
volt, 10ma, 550 go 200ma, 300 
volt 100ma, $30.00. 


TELEPHONE WIRE 


mile). $7 per coil. 
Post. NSW. 70c; interstate $1.20, 


SWITCH BOARD FRAMES 
Steel ex-P.M.G. Height 4Sin 
27in x 34in, will make ideal test 
bench. $10. 
$1.00 cartage to Rail. 
payable sf nearest attend- 
ed station. 


WHIP AERIALS 
St¢ in seven sections. 


$3.75 
Post: N.S.W., 74¢; tnterstate 3c. 
SCOOP PURCHASE 


& speed 
$0 cyc. Only $2.7: 
Post, N.S.W., 3€¢: acer 


CO-AXIAL SWITCH 

70 ohms 4 positions 
can be motor driven completely 
waterproof 70 ohms type con- 
nectors. Housed in metal case 9” 
x 8” x 8" $5.00 each. Post 
Interstate $1.20. 
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BRAND NEW 
IN CARTONS, 
Special discount for quantity 

X6iM $2.20 
Cvsso = $1.50 
1H6G 3e 
832 $5.00 
6Fi3 1S¢ 
6AKS $1.50 
6X4 $1.00 

15¢ 


18¢ 

$1.00 

$1.25 

GAKSW $1.50 


CVv21846 $2.93 


2332 18¢ 
6AGS5 od 


12AU7 = $1.08 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 


TELESCOPES 


4 
i 3 x 4 with Tripod 
$7.95 

Post N.S.W.,. T0c: interestate $1.20 


EX ARMY TELESCOPES 
4x 40 Handky $6.50 
7x 40 Otway = telescope. $9.85. 


Frelght payable at nearest attended 
railway statiqn, 


C.M.A. CABLE 


240 volt 3/.036 binck, new and 
perfect, 100yd rolls $3.00; 6 or 


uiore, 
$2.50 


3c cartage to rail. Freight payable 
i nearest = attended ~—srailway 
station, 


MICROMETERS 


rand new Slocombe,  1in-2in, 
0 85, Post, 32. 


VIBRATORS, 6 volts, 7-pln, 75¢ 


exch. 
UNISELECTORS, 4 BANK, $4.00 
Post. N.S.W., 2S¢: interstate, 30¢. 


INSTRUMENT TRIPODS, sturdy, 
wooden frame. 
tend to 4ft 6in 


SELSYN MOTORS 
Mk.IE.. 2... 


MAGSLIP 
. $5.25 ea. 
No. 19 2-way radloss with hand 
set, power supply, leads, $35.00. 


Meggers, e Ope, complete 
ond tested .. . $75.00 

EVERSHED and “VIGNOLES, 
$00 volts. 


BINOCULARS 
PRISMATIC. Coated Lenses. 
Brand new. Complete with 
, i a ee 
7x 50... 
10 x 50... 


22x 50... 
20 x $0 


Post, N.S.W., Jc; interstate, $1.20 


3000 TYPE RELAYS 
P.M.G. 200 Ohm — 1.500 Obm 
Colla, $1.28 each. 


MINE DETECTORS 
Ex A.M.F. with Instruction Book, 
Complete in wooden case. Ideal 
for plumbers, councils for locating 
buried pipes, etc. Freight payable 
at nearest attended railway 


station, 9.00 


~~ @ DIGIT RELAY 
OUNTERS 
$0-volt DCs ret _ car, Lap 
$1.25 each. ‘Post’ 13e. 
ALTEC sTuDIO 
MICROPHONES 


recording, 
Chureb oi Play Ad lar Jp ete, 
Fraction of original 
Price on Application” 


240 VOLT 
522 POWER SUPPLY 
Supplies all necessary voltages to 
te $22 transcelver from 

Complete and ready to 
plug in, $30,00. 
SPECIAL _locky dip valve offer, 
18 pee valves in cartons for only 
$2.00, We haven't got time to sort 
them, #0 you resp the benefit, 

Post, 60c. 


SOLENOIDS 
Plonger Type 12V 300M.A. 
) camera jcomttols 


1. ost, 160c. 
amp. 24 volt, 1/8in 
push movement, 


$1.25, Post tdc, 


TELEPHONES 
Sound Powered. Can be used as 
Microphone and Recelver. New. 
With SOft cable. $3.85 - 
Post, 25c; interstate . 


MOBIL 2-WAY RADIOS 
AW.A. oF S.T.C. 
Two-way radio. 75-80 M/cs. 

7 12-volt operated. $45 each. 
MINIATURE = CRYSTAL 
EARPHONE 
With Cord and Ptog. 
75c. 

Post. 4c. 


POUR CHANNEL 


BRANCHING AMPLIFIER 
With 4in Vu, meter GLORAD. 
Complete with Portable Power 
Converter, 600 bed balanced input 
for outside 


and outpu 
iroddcatiigs. “6 5 5 


39.50 
7 mONTTR t SPEAKER 


Ex-A.B.C., cote of low re- 
sistance Bin 5 er ie Acoustic 
Labyrinth 3B. Box, complete 
vith, 10-watt amplifier, 600 ohms 
Sdbm input, 240 volt A.C, 


$37.50 


TEN CHANNELS 


VHF TRANSCEIVER 
Types TR1934 100-125 meg/cys. 
and TR1I935 125-150 meg/cycles, 
28 volt DC operated AM_ single 
crystal locks both TX and RX on 
same channel complete with 


generator. 
$33.00 


CRYSTAL CALIBRATOR 
With S00Kce crystal up to 32 


meg/ cycles. 
$15.00 


BENDIX BC221 


FREQUENCY METERS 
Built-in 240 volt power supply, 
perfect condition. 


90.00 


AMPLIFIER 
Submintature 4-Tranststor, Audie 
Pusb-Pall. 


$7.00 Post see. 


Deitch Bros. 


70 OXFORD STREET, SYDNEY, 2010 


SORRY, NO C.0.D. 


ANSWERS TO CORRESPONDENTS—continued 


DESIGN ASSISTANCE: Could you 
Please recommend a photo-diode or a 
photo-transistor which is sensitive to light 
of low intensity, as I wish to make a 
viewfinder photometer for a reflex camera 
used in photomicroscopy? Could you 
suggest circuit alterations to the audio 
generator of December, 1967, allowing its 
ey as an audiometer? (T.S., Tenterfield, 


@ Sorry, but this request is outside the 
scope of the Information Service as de- 
tailed in the panel on the first page of 
“Answers to Correspondents” in each 
issue. In the circumstances, we regret that 
we cannot assist on this occasion. We 
would suggest that you contact one of 
the semiconductor manufacturers of 
suppliers (such as Mullard) for assistance 
with your photo-diode or photo-transistor 
problem. 


CLOTHES WARMER: Why doesn't 
somebody market an electrically heated 
track on which clothes can be hung to 
warm ready for wearing on cold 
mornings? (J.C., Burwood, N.S.W.). 


@ This kind of function is performed in 
hotels, motels and private homes, particu- 
larly in the colder overseas countries, 
which are equipped with convection 
heaters, towel racks, etc., operated in con- 
junction with the central hot water system. 
They are also very handy for drying 
underwear draped over them during the 
night! To keep clothes warm, however, an 
open rack needs to produce quite an 
amount of heat. It would not be cheap to 
operate ;and would rightly have to be 
regarded as much as a room warmer as 
a heated clothes rack. For higher thermal 
efficiency as a clothes warmer, an enclosed 
cabinet would be better but this would 
lead to the question of space and appear- 
ance. What about a small heater or even 
a suitably protected lamp operating inside 
the normal clothes closet or wardrobe? 


A WORD OF THANKS: I would like to 
express my appreciation of the magazine 
in general, the information service in 
particular and for the “Audio Mixer” 
afticle, which I read a couple of days ago. 
It was just what I needed. There always 
seems to be something of interest in every 
section of the magazine, even the advertise- 
ments. Keep up the good work. (E.H. 
Surrey Hills, Vic.). 


@ And thank you for taking the trouble 
to write., We don’t resent letters of criti- 
cism but it is refreshing to receive notes 
like yours from time to time. . 


ELECTRONIC READER: Can you tell 
me whether a device has been invented 
which will scan printed letters and con- 
vert them to an artificial voice? (M.McC., 
Ermington N. 


e A lot of concentrated work is being 
done throughout the workd on the develop- 
ment of machines which can recognise 
printed characters for business machines, 
computers, etc. Major problems are in- 
volved, which may ultimately demand the 
adoption of more standardised characters 
than now appear in printed documents, 
books, etc. A lot of research is also going 
on in the realm of artificial speech but, 
there is a long way to go here also. For 
all practical purposes we can say that no 
such machine has been invented or is 
even likely in the reasonable future. It 
will be a long time before any machine 
can read ordinary books to the blind. 


RECORD REVIEWS: Like E.A. of Lind- 
field, N.S.W. I would like to see space 
devoted to reviews of popular records. 
Also, I cannot understand why you do 
not feature more records from Deutsche 
Gramophon, as they seem to produce 
records of a very high standard. I would 
like to join the World Record Club but, 
as they do not advertise, I do not know 
what their address is. (J.T,, Hornsby, 
N.S.W.) 


@ Thanks for your letter but we cannot 
see our way clear to review pop. records 
for the time being. We review records 
sent to us by distributing companies for 
the pur, . Some companies are very 
systematic, others don’t get around to it. 
It’s as simple as that. The address of the 
World Record Club in Sydney is: The 
World Record Club Pty. Ltd, 177 
Elizabeth St., Sydney, 2000. 


FIRE BRIGADE RADIO: From 1970, 
rural fire brigades in Victoria will change 
from HF to VHF communications on 
about 163MHz. Householders will require 
receivers to listen in the danger periods. 
Have you thought of presenting a 
transistorised version of the Fremodyne 
4? The other alternative would be a con- 
verter for either AC or 12V operation, 
though I don’t know whether the PMG 
would approve. Have you any designs for 
car radio boosters to pull in more distant 
stations or to improve the existing 
stations? (P.B., Borradale, Vic.) 


@ The changeover is part of an overall 
rationalisation of radiotelephone services, 
necessitated by increasing demands for 
more and more services in the available 
band space. The changes are costly to 
all organisations concerned, not only to 
the fire brigades. The question of equip- 
ping householders with monitor facilities 
would seemingly raise both legal and 
organisational issues and th more 
straightforward approach would’ seem to 
be to obtain co-operation of the local 
broadcasting stations to issue messages 
of an authorised kind. Direct monitor- 
ing might ensure speed in some cases 
but panic in others! No, we do not have 
anything in the way of a car radio 
booster. With a modern, well designed 
car radio, the gain and signal-noise ratio 
is probably near usable limits and addi- 
tional gain would boost the signal and 
whatever is interfering with it by the 
same amount. Our advice would be to 
use the largest practical aerial, a suitable 
aerial cable to the receiver and make 
sure that the receiver input circuit is 
peaked. 


THEATRE ACOUSTICS: Has E.A. ever 
constructed a microphone incorporating a 
dB meter to enable the acoustic response 
of a theatre to be measured? I intend to 
install the E.A. Audio Compressor in a 
500-seat theatre. Would I need a C.R.O. 
to adjust it for best results? Can you 
suggest a source of graph paper, log Vv. 
linear, for plotting response curves? (B.E., 
Augathella, Qld.) 


@ We have never described the kind of 
instrument you have in mind, which is 
commonly referred to as a sound level 
meter or a noise level meter. Such an 
instrument would necessarily be a rather 
expensive unit, if only because it requires 
the use of a very high quality microphone. 
Even so, it would not tell you one of the 
things you really need to know about a 
theatre or hall, namely the reverberation 
time. An audio compressor can be very 
useful for making an original recording 
but we doubt the wisdom of using one 
with recorded material, particularly films, 
which will already have been monitored 
and compressed with a view to reproduc- 
tion in a theatre. There could also be a 
problem in using a compression unit with 
a public address system, in that the maxi- 
mum gain condition is ikely to be limited 
by the onset of acoustic feedback. You 
would not need a C.R.O. to set up a 
compressor unit but be prepared to find 
that the range of automatic control which 
such a unit can provide will be a good 
deal less than it could provide if used in 
a recording chain. Graph paper normally 
has to be obtained from suppliers to 
stationers or draftsmen. We haven't bought 
any for as long as we can remember, the 
log/linear paper used in our published 
graphs being our own printing. @ 
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UNITED TRADE SALES 


PTY. LTD. 


TRANSISTOR VHF CONVERTERS 
Tunable 108-136Mhz Aircraft Band. 
IF in Broadcast Band. Battery incl. 


$14 inc, tax. 


CRYSTAL CALIBRATORS No. 10 

2 Khz Dial Calibrations. Usable to 
144 Mhz, Inbuilt 500 Khz Crystal for 
checking (Xtal included), Used, but in 
good condition. 


$10.50, plus $1.50 freight. 


LINEAR RF AMP No. 2 
Employs 4-807s in Parallel. Inbuilt 12v 
Genemotor. Ideal SSB Mobile Linear. 
Price, complete with Ant Tuning Unit 
and two spare 807s, $12. Due to weight 
(approx. 35Ib), they will be sent freight 
forward, 


COMPUTER BOARDS 
Contain approx. 12-0A85s, or equiva- 
lent. Diodes 2-12AT7s. Misc, compo- 
nents. $1 each. 


VALVES 
626 30c ea., 815 70c ea., 807 70c ea., 
6AC7 20c ea. or 12 for $2, 637 40c 
6C4 ea, 1IK7  20c_ ea., 
VRIi50/30 75¢ ea. 
VR105/30 75¢ ea. or 
3 fe 6AM6 50c ea, QB2/250 
Philips (813). New in sealed cartons. 
Current manufacture, $7 ea. 


PERSPEX OPTICAL QUALITY 
New shipment arrived. 16 x 4 x 1/8. 
30c per sheet, 


STAR ST700 SSB AMATEUR BAND 
TRANSMITTER 

3.4-29.7 Mhz in 7 Bands. 455 Khz 

Mecnanical Filter for SSB. 250W PEP, 


: PTT, ALC. Internal Sidetone 
Osc. for CW. 30 Khz per turn Tuning 
Rate. Selectable USB/LSB. Break in 


Keying for CW (no relay chatter or 
clipped CW). SR 700A and ST 700 
Combine for Transceive Operation while 
still maintaining separate Trans-Rec 
Facilities. ST700—$519.50. 


STAR 700A SSB AMATEUR BAND 
RECEIVER 


Selectivity 
0.5, 1.2, 2.4, 4.0 Khz at 6db, 1 Khz 
Direct Dial Read-out. Sensitivity 0.5 uV, 
for 6dbS/Noise on SSB. 30 Khz per 
turn Tuning Rate. SR 700A—$461.50. 


MEASUREMENTS CORP, 
MODEL 84 SIG. GEN. 300-1000 Mhz, 
CW. Pulse or Sine Mod. 
luV to 100mV 
Modulation Sine: 400, 1000, 2500 Hz. 
1.5-50 uS Pulse width, 

.25-500 Pulse delay. 


Price—$75.00 Ex our Store. 


WANTED BUY: 
RECEIVERS, TRANSMITTERS, TEST 
EQUIPMENT, 


UNITED TRADE SALES 


PTY. LTD. 

280 LONSDALE STREET, 
Melbourne. Phone 663-3815 
Opposite Myers 
ipa Se ee 
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A NEW AF SIGNAL GENERATOR-continued A Lab. Quality 


special setting-up of the oscillator bias 
the distortion level of a typical in-~ 
strument will still be below 0.2 per 
cent over a major part of the fre- 
quency range. 

Adjustment of the quiescent bias on 
the buffer amplifier may be necessary 
to ensure that the amplifier is capable 
of delivering maximum output without 
clipping. The easiest way of perform- 
ing this adjustment is to connect an 
oscilloscope to the output of the in- 
strument and to adjust the bias until 
the onset of clipping is symmetrical 
when the fine attenuator is turned to 
maximum (corresponding to somewhat 
more than 10V RMS). Bias adjust- 
ment is performed by alteration of the 
value of the high-value shunt in the 
bias divider of T5, as noted earlier. 

Calibration of the output level meter 
circuit is best performed by connect- 
ing to the instrument output a high- 
impedance AC voltmeter of known 
high accuracy, such as a digital volt- 
meter. If a high-impedance meter is 
not available, suitable allowance will 
have to be made for the voltage divi- 
sion ratio which will relate the meter 
reading with the output level. Note 
that the meter calibration should be 
made at full-scale deflection for great- 
est accuracy, With the instrument set 
for sinewave output and the coarse 
attenuator set for the 10V range (i.e., 
the meter should be calibrated at 10V 
RMS). 

It should be noted that the meter 
circuit calibration should be perform- 
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ed only after the buffer amplifier bias 
has been adjusted to permit the latter 
to supply 10V RMS without clipping. 
If the two operations were done in 
reverse order, the meter calibration 
might well be significantly in error due 
to the waveform distortion. 


— | 
ELECTRONIC THERMOMETER 


(Continued from page 61) 


As may be appreciated from an 
understanding of the bridge circuit 
Principle, maximum accuracy is 
obtained when the bridge is balanced 
since, in this condition, there is no 
current through the meter and the 
reading is virtually independent of 
battery voltage. The only effect of 
battery voltage variation in these cir- 
cumstances is to vary the sensitivity 
of the bridge, or its ability to indicate 
that it is balanced. Thus, unless the 
battery has failed almost completely, 
the bridge will still indicate the precise 
condition of balance. 

This thought leads naturally to the 
suggestion that, where one particular 
temperature only is significant — say 
68°F in photography — we would 
achieve greatest accuracy by employing 
a centre zero meter, with circuit values 
so selected that the bridge will balance 
at the critical temperature. Thus even 
minor inaccuracies caused by voltage 
variation will be of little consequence, 
since they will be most apparent at 
values furthest removed from the 
critical value. 

The only practical problem in this 
regard is the availability of a suitable 
meter, at least in the imported variety 
which we used for our laboratory 
model. They should be readily avail- 
able in larger, more expensive types. 
Alternatively, some readers may 
already have a suitable type available 
from, say, a disposal source. Assum- 
ing it has the required senvitivity and 
that the movement works freely, it 
should be quite suitable even if its 
precise order of accuracy is unknown. 

Another variation, again involving 
the meter, is the provision of an 
illuminated meter scale. Several meter 
manufacturers supply meter housings 
suitable for this facility, mainly for 
us with VU meters in which it is 
virtually standard. Such a refinement 
would be of most value in a darkroom, 


assuming that the meter illumination 
is “safe” in the same sense as the 
regular safelight. 


In some cases this could be provided 
by substituting a suitably coloured 
glass for the normal meter glass, 
assuming that one feels confident to 
undertake cutting and fitting the glass. 
Alternatively, and particularly when 
the movement is housed in a trans- 
parent plastic case, it might be easier 
to fit coloured lamps. 

In selecting any glass or lamps, be- 
aware that the simple selection of 
colour does not automatically guaran- 
tee safety in the photographic sense. 
Glass which appears “red” or “green” 
may, in fact, only approximate the 
colour and be capable of transmitting 
colours to which the photographic 
material is sensitive. Any such impro- 
vised safelights should, therefore, be 
carefully tested before risking import- 
ant material in their presence. a 
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Regulated Supply 
(From page 71) 


incorrectly connected in series 
parallel. 

In a laboratory instrument as with 
all electronic equipment it is desirable 
to have a physica] presentation which 
has the qualities of being both func- 
tiona] and aesthetically pleasing. As 
presented the present supply would ap- 
pear to fulfil both these requirements 
quite well, with a minimum of com- 
plexity and cost. 

In an effort to reduce the bench 
space occupied by the unit, we have 
used a metal case having the same 
dimensions as that used for our recent 
compact os¢illoscopes, 74in x Sin and 
8tin deep. A 6in x 4in heat radiator, 
manufactured by Ferris Brothers, is 
attached to the rear of the case for the 
series regulator transistor. The case 
used for the prototype came from 
Heating Systems Pty. Ltd. 

A small inverted-tray chassis is used 
to mount most of the components, be- 
ing itself attached to the front panel 
using the output terminals, pilot lamp 
and power switch, The dimensions of 
the chassis are 1 3-16in x 42in x 8in. 

The underchassis layout is fairly 
straightforward, with the components 
in the basic reference supply, including 
the zener diodes, being mounted on 
two 8-lug tagstrips. The two 2000uF 
electrolytic capacitors in tie main 
doubler are mounted above the chassis, 
side-by-side and immediately in front 
of the power transformer. 

The transformer terminations are 
made to the tag strip nearest the centre 
of the chassis, with the rectifier diodes 
for the main supply connected from 
the appropriate termination to the lugs 
on the can-mounting electrolytics, 

A third tag strip of three lugs is 
used to retain the current sensing re- 
sistors, The remaining minor compon- 
ents are all mounted on miniature re- 
sistor panels. Two sections of panel 
are required, one being 13 lugs long 
and the other 8. As is shown in the 
under-chassis photograph, the Darlin- 
ton driver transistor is soldered dir- 
ectly to the smaller resistor panel using 
the extrusions provided on its heat 
radiator. 

The remainder of the smaller re- 
sistor panel is reserved for the meter 
calibration resistors and the 0.68 ohm 
and 18 ohm cut-off-current range re- 
sistois. The large resistor panel is used 
to mount the components for the error 
and current-cut-off amplifiers. 

The two transistors in the differen- 
tial amplifier are fitted with small 
“flag” type heat radiators to maintain 
them both at approximately ambient 
temperature. The radiators are simply 
a precaution to obviate any tempera- 
ture differential between the two, 
which would tend to upset voltage 
stability; they are not required for pro- 
tection, as these devices operate at a 
low operating temperature. ; 

The remaining aspects of the instru- 
ment assembly are fairly straightfor- 
ward and should present few problems. 
A final point worth noting is that suf- 
ficient connection lead length (usin 
heavier gauge wire) should be provid- 
ed for the series regulator transistor, 
so that the chassis may be easily re- 
moved from the case. | 
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Latesoft HGH GRADE RECORD PLAYERS St... 


Perfection in a record player is now 
a reality and is available to you. If 
utmost clarity of reproduction and 
freedom from distortion is your main 
requirement choose a Labcraft Player. 
Various models and styles are avail- 
able, all free from rumble, wow or 
flutter and fitted with magnetic stereo 
cartridges having extremely low dis- 
tortion but reproducing the full 
audible sound spectrum. 
Many important features are essential 
in a high grade record player. Here 
are some examples: 


NO! You won't find an ordinary syn- 
chronous motor on a Labcraft Player. 
All Labcraft units have a specially 
designed SRT motor with variable 
speed control. Simply turn the central 
knob to raise or lower the speed by 
any desired amount; i.e. by up to 
10% from any of the standard speeds 
of 33, 45, 78 rpm. 


A magnetic cartridge with elliptical 
diamond stylus set for 15° with a flat 
response from 20 Hz to 20 kHz, ex- 
tremely low distortion and perfect 
square wave, outstandingly good 
shielding, the ideal tip mass of 1.5 
mg. It does in fact sound perfect — 
it's the B & O SP 9! (SP 8 when fitted 
to the All Balance arm). 


It doesn’t matter if your power ampli- 
fier hasn‘t a pre-amplifier input 
section for magnetic cartridge. The 
Labcraft player takes the special low 
distortion, solid state pre-amplifier 
made by SRT of Copenhagen. Plugs 
in under the mounting board. 


It's child’s play (yes literally!) to lower 
the stylus down gently on the record 
with the oil damped ‘pick up lift’. 
This is available for All Balance or 
B & O arms. It is an important contri- 
bution to record care besides making 


the player very easy to use. 


Simple — natural — convenient is 
the unique SRT arm rest switch fitted 
to all Labcraft turntables or players. 
Just lift the arm and the motor starts. 
The switch has a capacitor to elimi- 
nate pops. 


The base of the Labcraft Player has 
mitred corners as in the original 
Danish design. Choice of selected ash 
or teak or palisander. The smokey 
clear plastic cover looks magnificent 
and completes the picture. 


Many details of design contribute to 
the perfection of Labcraft Players. For 
example:—lubricated in factory for 
years of playing, fully shielded 
motor, anti-vibration motor suspen- 
sion, rim belt drive of special design, 
arm with in-built anti-skate, inter- 
changeable cartridges, stylus pressure 
by special spring tension. 


Ask your loca! Hi Fi dealer to obtain 
a Labcraft Stereo Record Player for 
you from the sole Australian Agents, 
G.R.D. Instruments Pty. Ltd., of 6 Rail- 
way Walk, Camberwell, Victoria. 
Telephone 82-1256. 
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YOU CAN DO THIS 
WHY NOT TAKE THIS : PRACTICAL WORK ON 
Aone LIKE THERED “+ ann re a S eons 
—» BE MORE : . ae 
Sey Sy FUTURE 


INTN/ 


TRAINED By YES, YOU TOO 
ARC. ? WELL ra CAN GET OUT OP 
EG. 3 IT WOND! 
YOU'RE THE MAN 4 ae ee YOUR PEAD-END 
OF US TO BUY THIS CAR/ JOB, AND EARN 
MORE MONEY, IF 
YOU MAKE YOUR 
SPARE TIME PAY 
WITH AN A.RT.C 
COURSE. 


GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT MAKE SPARE-TIME MAIL COUPON NOW 
THE COLLEGE MONEY You are invited to mail the coupon 
below which can be your first step to- 
With A.R.T.C. you can obtain the If you wish you can make your spare wards securing a job or business of 
training you need. At the benches and time earn money for you. Many your own with good prospects, security 
in the lecture halls of Australian students make extra money at spare and big money. A.R.T.C. will mail to you 


by return, at no obligation to you 
the big free booklet: ‘Careers in Radio 
and Television.’ This booklet will show 
you definite steps you can take for a 


Radio and TV college or in your own 
home by correspondence ... you can 
be taught every important aspect of 
radio, television, details of every appli- 


time work after only the first few 
weeks. Think of all those things extra 
money can bring you, home of your 


cation of the fundamental principles. own, car, time for relaxation, etc. better job, how you can succeed in 
The course is intensely practical and Safegard your future... . mail the life. Post the coupon, phone or call 
individual. coupon today. NOW. 


AUSTRALIAN RADIO & TELEVISION 
‘COLLEGE PTY. LFD., ‘ 
206 Broadway, Sydney, NS.W 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 
E. S. & A. BANK BUILDING, 


Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


Dear Sir, 
Please send me, without obligation, your free 
booklet “Careers in Radio and Television.” 


NAME . 
Ce a nee 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 


